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' (:‘ Introduction
In 1965 a tutorial type teachlng log1c was developed for the PLATO R
‘system and programmed for the PLATO‘compller by D. L Bltzer and M, wo ) ‘

o

'.H-‘: ' Walker.3 The logic was designed ;nltlally for use in a course in circuit {-

’ ahalys1s for. Un1vers1ty of 1111n01s electrlcal en01neer1ng students (EE 322)

- 4

7v°‘“It prov1ded suff1c1ent f1ex1bllrty for the preSentat1on of material twice .’ oo

i
+

"a week durlng the ‘entire 1965 spr1ng semester. The parameters to f1t the
1esson for the day could be chénged by a simple operat1on from the PLATO

keySet the basic loglccremalned the same for all the lessons.

Dur1no the' summer of 1965 the logﬁc was rev1sed by M W, Walker, S. K.

-

Chan:and R. L. Johnsun and add1t10na1 flexlbrllty added to it. Durimg'the ';' T

ot

next year it was used not‘only for the c1rcu1t analys1s course, but also’

- i

i for a course in library science and one 1n—computer programmrng%’7An,experi- . L
(: 3 " ment in adapting the logic‘program to an ihquiry type or informatrom re-.

: ~ trieval type log1c using the c1rcu1t analysls mater1a1 mot1vated further R )

i . work on the program so that boﬁh tutor1a1 and inquiry methods. of teach1ng

t " could be used 1n a.lesson ;onstructedﬁfrom the basic program which is now . -

) called program GENERAL*

0 1

During 1966-1967’2 course in maternity nursing for students from the '
b Mercy Hospital School of Nursing was written by M. Bitzer and M. Boud?eﬂi;x

. | i
apd presented in the PLATO classroom to several,groups of student nurses.4

v

- - . '

The ‘logic of the tutor1a1 program for- the circuit analysis course served

-

i' as the starting p01nt for programmlnd the course, but dur1ng the course

development many features were added by D. L Bltzer and E R. Lyman to .

]
i the original nrogram, GENERAL.. ' The net result is the-latest version of

[ the\ GENERAL logic which ean,be used to present both tlitorial and inquiry




aed . [

sequences in a lesson, w1th many options for branchlngabelno avallable ‘

» -

to the lesson writer. Input and manlpulation of the parameters of the

progfam take. place entirely from a:PLATO temminal

»

input from flextape 1s also p0551b1e* The ba51c loglc is not so complex

™ ~

-

but that it can be modlfled for partlgular cases, so that qdaptatlon of .
This‘report .

~

GENERAL to an extremely wide variety of uses .is p0551b1e.

contalns 1nstructxons for the use of GENERAL , ) - .

né

: .1 PO -, - - ' .
*Flextape parameter input is not discussed in this report because on-line
parameter input and off-line code checking has been more widely used,

b
A ' . .
o ! ; - .
“ o ) . \ S

¢

Pl

*s
'
’z

K1

. S
Aruitoxt provided by Eic: .

élthough paramétef" K

—
r S




9

3

Logic 5 ‘ ) 4 ' ' . . h .
. ! “w ' - ' r, '
e Tutorial. A tutorial logic is designed to lead a student through a

*immediately

”(Figure 2).

. called "main pages":

v
fixed sequence of topics with prOVis10ns for branchino to specialized

lesson elements at indicated places in the sequence (Fioure 1).

i

The logic

. presentd baslc_information and examples and asks questions covering the

‘material presented The‘student composes answers to each questionb and,
when he is ready, he asks the system for a Judgment which is prov1ded

Ina tutorial logic af the str*’ent finds thatwa question
is tdo difficult he may branch to a "help" sequence.

»

may offer the students branching to more difficult work

Tutorial logic, also,

Programmed evalua-

tion of a student's response can also be used to_prescribe involuntaty

. D
branching to remedial or challenge sequences.

' Inquiry. An inquiry teaching}fbgic‘presents a studenf1E;th5a problem

(or problemsﬁ,‘requires him to specify what information he needs in~order
to solve«the problem, and -then prOV1des computer responses to his questions

' -

In this way, a student can solve - a problem using a strategy

a

of his own dwvising. ‘Several types of tree-like branching are provided

in an inquiry logic for information retrieval by the student. The logic
. 3 “

v o

usually prov1des Judgment of the students' answers also.

The log1c of Progran GENERAL For program GENERAL, as is customary‘in

the PLATO system, the instructional material appears at- each student station - -,

on the student's screen as an’ image from the "electronic book",

w

(or slide ,/ -
- G

selector), on which is superimposed an image from the “electronic black-

(or storage deVice) (Figure 3)

board", The principal material presented

-

‘ is deSignated as the main sequence and the slides in this sequence ar;j:}

Problems for the student to solve appéar on these’
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. _ pages. The‘student writes his answers to the problems on the screen by K

typing, using alphanumer1c keys which are arranged in standard typewr1ter ’

g

keyboard conf1gurat10n. It is customary (but not mandatory) 1n most ' . .

‘lessons to prevent the'student from proceed1ng to. the next page of the ma1n

- P

sequence until all answers to the problems-are‘fllled 1n_and are Judged ' S
correct, ‘ S ' S o L

e ® .

‘The student has control keys as well as’ alphanumerlc keys avallable on

.
-

his keyset " The control keys allow h1m'to contlnue or reverse paoes, take

1
N o /

_ ol
. h1m to various branches for 1nformat10n retri;yal or help, and ‘allow him to
t )

obEaln Judgments. After he has composed his /answer, the'student pushes the ..

L JUDGE key. If his”answer is.correct,-OK i ‘plotted,neit'to his answer. If

. .

*this answer is. 1ncorrect NO NG,: or SP }é plotted next to his answer de-

0 . ¢ '

’ pend1ng on whether the answer*ls Judc dhlncorrect, ndt complete; or Just SRR
) V . ! . : L ' a /‘ ’ -
( o m1sspelled o o , [\\«‘ Ve , Ll
" . : . . -
Lo Whlle study1ng the problem before or after answerlng it, 4, student

‘asks for help by pushlng th HELP key The HELP sequence 'is. commonly a
i ) » o . BN
- ‘remed1al sequence of pages of materpal to a1d the student”) The part1cu1ar

li

help page presented, may depend on_ the kind "of" wrong answer/whlch the student

q 4 j

‘gives. An answer-dependent help,page is called a "special

paggs need not be provided forpevery'problem; He

i f‘:’_ . " ] ] : . o ) ‘ “ . . _,\ RN
lems of their dwn fof’the ‘student to solve, just as the main'pages offer '

.

-~ ‘

problems- howéver the student maf‘ﬂeave the help sequence at any t1me, by
S / @ E A [
pushing the AHA key,/so that completlon of help problems is not a requlre- R "
% / N -
ment . . / : . R N o

N ‘ . . .

Occaslonally the lesson author, oriteacher has provuded an optlonal

'C ‘ problem for the student to solve. . For this type of branchlng a Key .marked

- . G ’ . . M




-
-

"CH" (for. 'challenge") is provided. The challenge key presents a sequence

of pages with problems for the student wh1ch are usually more d1ff1cu1t than

L ]

.7 : .
those in the main sequence. The choice of. whether to try the cha{i;nge se- ‘
. § \

quence or.not is_left up to the student - He returns to the main sequence

o . = N ' ! - -
at wiil by pushing the CONT or REV key. The de51gn of a tutorial (oxr- ’

3

tutorlal 1nqu1ry) 1esson a1ds the poorer student by means of the he1p -

:sequences and caters to the better student by‘means of the challenge se-

. [ y,guggcesr._ < .

quormatlon retr1eva1 (other than HELP sequences) is avallable in -
. : S
' program GENERAL The course in maternlty nursrng uses branchlng ent1t1ed

e
. -

"Invest1 te" in whlch a student can’ do s1mu1ated ex erlments or determ1ne
ga P

s po

L]

: results-of treatment analyses-or tests g1ven under spec1f1ed cond1t10ns'
- ‘%

3 e

"chtlonary" in Whlch def1n1tlons of terms can be found and "Data" in "-‘ T

.

i
- Wthh geheral ;nformatlon is stored for the students on a’series. of s11des.

-
>

‘Other names could.be ed to des;gnate these branches or the control keys : -t

-

,accesslng these branchesr Each 1nqu1ry branch &s a5s1gned a key for its 4

.

' access and the usual method of operaildn\by the student is the typlng of -

j J : ﬁ$ﬁﬁ_; H

a cholte of each cond1tlon (or term ‘to be def1ned) unt11 the des1red 51tua-
“tion is descrlbed ! The Aﬁﬁ key is then pressed and the computer presents

| the des1red result .Flgure 4 gives a.schematlc p1cture of the’ loglc of . .
program GENERAL‘show1ng the posslbde branchlng, w1th t1t1es 1nd1cat1ng tﬁo o .

'manner in wh1ch it is used in the purslng course IMNURSE.. The student can

s .
o

always return’ to the ma1n page sequence at any\tlme from any “branch by

. pressang the AHA key i'j‘ “ S .;,~ Y .

.. w ! o
S '.N . _4- '

A unique feature in prOglam GEVERAB ;@wn‘ggomment" mode. Students are °
. “‘ ' * -
at 11berty 1n any part of the program to make a comment on the lesson by

» o
s
~ . . * * J‘* g
3 | . LI . . ‘in
. . '
T, . L’ N . . :
. . . N
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pressing the "Comment"” key and typing a remark:' The teacher often gains
T o« R . :
insight into the success or failure of his teaching by studying the students'’
. o . ' ‘- : ) , I.-‘ .
comments. . e N .
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;c: : s _{Lessonuplanningr»- _- : } i : | ' . T
Main text. An author of a lesson which will use the PLATO logic -

[y ‘.'

GEVERAL first blocks out the material. to appear on his maln sequence of e

pages. No attempt is made here, 1t should be noted to 1nstruct ‘the

author in thls procedure from the;educatlonal obJectLve, psychologlcal or

¢

pedagoglcal points of view. There are certain rules about formaf and

certa1n limjitations W1th1n the. loolc,‘however, wh1ch must be, observed *

IS o

LY

. Those spec1f1cat10ns affectlng main page descr1pt10ns.are llsted below-

. <
Rt S Each 'PLATO page may contaln 18 PLATO typed lines or 18 type- " *
[ o7 : v
? . wr1ter txped 11nesL£F1gure 5) o s ”, ot
[ .‘F‘i .2:  Each line may contain 40 PLATO typed characters or about 45

' -/;2//‘ ! typewrltten'characters. SR S s
o L 3, A/paximum of 12 questions is allowed per page. A maximum of
R - 126 questions ,is allowed in one unit or lesson.

Ty

4. - The total number of pages'(of'any kind: main, help.;.) ina. °

/ N

lesson is 150.
5. A maximum'of,114 different slides‘ is available for.any one

_unit. Sllde 0 is used for the "title page of the unit, Slides

115 to 121 are used automat1ca11y by the program for the author"
mode pa;es, .comment page and spec1a1 instructions page.

6. Each.naln page can have one;sequence of challenge pages asso-
ciated ;ith”it.f Several main pages ¢an have the“same-challenge

~
-
’

sequence. e . *

7. 'ASSOCiated with ever main page is an. "overaltl lesson" oxr "global"
14 pag g

»

page number and a "special effect" "Ina maln sequence ord1nar11y
( -> . all the control keys are legal (Operable) on any page w1th the
s k . ' *See Appendix V “for \summary of useful facts . , - &

L | -1 ' a - et
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.‘:~ - _' - exception of the challenge key (which may. be made 1ega1 by a

Y
"special effect") At the option of the author a 51mp1e para--

~.

x,:‘f ~“*//,,~_111ete1''change wfil allow avcontrol key to~perform a special functionh_

L . .. oh that main page. The'phenomenomﬂis'knoun as-a "special effect”.

. 1
’ . .

Each control key-can have any one of eight'special effects asso-?

. ciated with it on any one main page in the- lesson, ’There are Six-

.t : .

e o ’ teen control- keys (known as channels) for which'Special-effects .

. -

can-be specified Appendix T gives the special effects available
in the nursing program. The functions of the control keys are

discussed in the section on Student Mode and the procedure for

.specification of Special effects is described 1n the section on

‘ :; - B . Parameter~Input.
f ToaeummariEe:f the} thor .; gneﬂhis main te;t paéee byiassigning
(: 5 ‘ main paoe and page numbers Yo hlS pages, de51gnat1ng de51red special effects,
j{: - .and indicating éhallenoe"sequences a55001ated w1th the main pages. '
%BrénéheST/ The author next designs-thebbranﬁhinﬁépageé whichfhe'wishes
’ .L hwailable\to'the studentb indicating’atﬁwhich‘points‘indthe main'page se-
. ‘ quence fhzfe‘should be access to these branches. As mentioned in the general
di§cu551on of‘the logic of program GENERAL there are four types of branching
%Jf“ ?i available:. he1p,,cha11enge, rnformation retrieval, and comment branches=
> " \-General rules for the branching anea‘ |
" !1; “Help (or _pec1a1 help) Each question'on a page"in a main sequence :
) Qéff e can have up to six help pages a551gnod to it
b X Each‘specific wrong answer' can have a special help page aseigned
o to it withtq> to‘six special help pages assigned toméixlspeciélv
f"l_. e ' ~ wrong answers for any one questlon on a page. u o |

1
ok ’

a Help (or special he1p) pqoes may have questiqns on them but there .

. .v 18 e

\) ' ' : 9 ) oo

ERIC s




@ '.( g . .:.':«'.
g £an HE 3551gnad to several Jnain pages,

. " _ &&me’% '4)(3 T “ . T
3. Information retrleva ,g; - ' e '

‘Fe;

R ”-General reference mate;igif(g%ta pﬂﬁes) Inf@}@

]‘ 'l(»

g

'stored on slides wh1ch a;eﬁhvaxlable to the student from any

. .
ot LA v b-

v page in the lesson i, e.,&g!st§ of standard data, normal cr1ter;a, - .

L3
.

etc. The paces are usually refereed to as "Data" pages. ‘The
e ‘ﬁ student examines the data sé%ggs -in sequence u51ng the:. COVT key
- , A data sequence may contadn as nﬁpy pages in sequence as de51red

4

The first data page @ust be numbé?%d 147

\
( \\D &dQ @ﬁ Y o . ' .k
' A ’ ictionary paaes. Infeﬁﬁptlon such as def1n1t10ns of terms-may i
‘ be presented on pages .on which thg Rame of the term de51red may

TR
\ . , by typed by the 'student and the press of the answer key causes -

the computer to respond with the'definition for the desired term.

\.

”t . : . . T

‘ S ' The first dictionary page must be number 148. . {

+

i Investigate pages. Many patterns of investigation’ sequences are
po;sible.- Some of the possible patterns are:

Choice 1nd1cated by student

>, slide change

~

>~

: 1 ' - > computer response

N\ . 1 ] < . . , . g
S~
P

'slide change plus,
computer response

S ' - A sequence of pages with’ such choices may be set up with the ‘ . _
A : 3 IR
Qm, C ; ‘f1na1 computer response be1ng dependent on prev1ous choices. ' .

e - )
“ .

The general rules for 1nvest1g1t10n pages are.

» - R "o w ’ 14
Q " ' - "
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’ - -
Pes

1. The first page .. the 1nvest1gate ‘sequence ‘(the page seen

when the INV key is pushed) is aluay paoe 149, v . ;
2. On page 149 there\may be up to five choices made - i. éf,

five different types of investigatign available to the student;
3.  The ANS key always glves the c0mputer 's response.to the

/ Co0 .
student's request exdbpt-lnFthe case where the CONT key 1is

to be used in the Investigate Mode to Qead a-student through

a sequence of illustrative pages for his .'investigation".'

(See Parametéf‘Input sectién-) <

M

The student carl move between the DATA DICTIONARY and INVES-.
TIGATE branohes at w111 by pushlng the approprlate keys

(DATA DICT INVEST) , "_ e

-
-

Dy

*The commént §lide is . \}\ays sllde 116

. : G ~, /

The student can'.type up to five 11ne of comments, erase the f1ve‘ b
: | ‘ . s

lines and type five more lines, (The erasures are stored and are

. ! ‘ , L

responseiana1y51s.l

‘Comments .

¢

retrieved by the teacher in the:

o

\ o L bt I
The AHA key returns. the student to the main page sequence.

-

Program GENERAL automatically assigns the comment and author slides.

o >
, .




’ (f ‘ Student Mode o o - -" , - i ) ,

» - e . - ) i o N
Control Keys. Figure 6 shows' the PLATO keyset with both the alpha-. o

4

numerd¢ and control keys 111ustrated as’ they were 1abe11ed for the ver51on , . -

) of program GENERAL used fdr the maternlty nur51ng course IMNURSE and for.

i .
the e1ectr1ca1 engineering course,,EE 322 - Labels approprlate for any ‘ .

flesson mater1a1 being taught may, of course, be subst1tuted All. alpha~ LT
. / . . i
numeric characters are 1n a-standard typewriter keyboaxd arrapgement .

- . Usually upper case (cap1ta1 1etters) are used for the pr1nt1ng on the o
i . N [ . .

'electromic Rlackboard Other scrlpt could be avallable if desfred by

. > <.
using an appropriate‘character list in the'source progéam;‘ Symb015fsuch”
‘ -as punctuatlon symbols or spec1a1 drawlngs are. also ava1lab1e, usually
appearlng on the keyset as upper case symbols typed by holdlng dde SHIFT

’tand push1no the approprlate keys., .

(f .. " The use of the control keys, listed alphabetically,. aret-explained
beidw: ¢ ot ;"' - ‘ o L Qﬁ?ﬁ : Lk
' ' ~ AHA! (AHA) + SHIFT. To return from any page iqfthe"hglp,seqUence, -t

o o . . - L R
the comment page, data, dictionary, or investigate sequences,” " .

L - . - - . 1 .
the student pushes AHA! . He. then reenters the main sequence
L . . at tthgoint from which he branched.
.y 4& ‘ . L

 ANS (answer, ¥ SHIFT. "If the student canﬁot obtain the‘correcf'

ﬁmm‘ .
HIFT key vh11e pushing ANS. The ANS key is also-used in

the' Jnvestlgate and D1ct10nary sequences to: prov;de the

e e . answer,j}e can ask for the’ rloht anSWer by holdlng down the

computer response to the student's 1nqu1ry

\,
N

BKSP. - (backspace) + SHIFT. The backspace erases the last chara\-

[
ter typed (1nc1ud1ng the 'space' and the 'carriage return' .

’

16 L '




- = N f ~
! . . @

.QOC@Q@.Q@.O f
QOOOOOOOO.CQQ
‘O@OOOOOQO.. f'

@QOQOOQQQ..Q

M g . N .. : . A

J © .. IMNURSE

@.CQ@C..CQ.Q
000@@@@@@@‘00

00@0@@@@®®00 '7s
0@@@00@@@@00

¢

Circuit Analysis L S

Figure‘é."_ } ?1th approprlate keycaps for I\NURSE § Circuit - Ana1y51s

w o
'
N o ! .




© COMNT

CONT

characters), "and posltlons for wr1t1ng a new character. ‘ .
This, key initiates Judoment of the student's answer. The

computer response depends on the Judglng rout1ne 1nd1cated '

P

in the program for that. questlon and 1s 0K for a correcn

24

.

-

answer, NO for an 1ncorrect§answer SP. for 3 spelllng error,

e

‘NC for an 1ncomp1ete response, or-pmesents a new sllde.

(comment) + SHIFT.

At any time a studen ‘may make a comment
P

or suggesflon .by enterlno the comment mode ‘1th this key

-

3(cont1nue).

<

Thls key moves the student ‘to the next page of

‘the maln sequence after all questlons, it there are any, have
]

been answered on the current paoe. The CONT key also moves
the student to the néxt paoe W1th1n the cha11enge, data,
help, 1nvestloate (there are some exceptlons) and d1ctlonary
»seQuences. ‘While on the comment page or the last page of

the help-seqneﬁ€e, pushing CONT has the same-effect’as‘pushing

.the AHA key, whereas on the last data or dictionary page or

the last page of a "continue" sequence in the investigate
I T . - .

' mode, pushing CONT takes the student to the first pagée’ of -

- used by the author or teacher, ’ . :

- '

the sequence again.

(carriage return). This key is similar to the carriage re-.

turn on a typewriter. = It shifts the blackboard writing

-

position to the first left-hand character position of the

next line on the page. .

(control). This_hey is of no use to the student. It is only

X B

»~

o
S e

(data) + SHIFT,. The key takes the student to a page or sequence

18

23
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_ F\\‘ , , o : , 3 .
T ~ N ) : ’ ‘e .’ ' ) ! . ’ L) . :
.(: B o i . of pages providing useful information. L -
. - . ) N . N . . ~ " . . .

" DICT (d1ct10nary) Pushing the DICT key presents a page'or se-

quence of pages conta1n1ng 115t5 of terms whose def1n1t10ns

E K .
- -

. ~”:can be obtalned from the computer.. The term is typed by

Vo

ffhe student exactly as 1t appears in the 115t and the ANS

W-‘ . . IkeY is pushed. The COmputer wrltes the def1n1tlon on the
- N . . ’ . ‘ -
' ' student's screen.\ B -

«
.

PSE ~ This key erases any.'"blackboard" writing which.the student

or the computer has written on the studerit’s scfeeﬁ: 'Ft is
o [

/' & tal erase" for the whole screen, but in the case of

o

i more than one'answer on ‘a page, the answers aré all replotted

A

‘except for the\problem under con51derat10n. -

"HELP . If the student &oes not.or cannot answer a questlon correctly,v

he can push the hELP key to ask for. help (which 'is ava11ab1e‘

- . . for most questlons). The help sequence g1ves h1nts or

PN

o - Ch additional 1nformat10n to a1d the student

T

T  INVEST ginvestigatlon). By pushlno INV the student is presented W1th

a page descrlblng the 1nvest1gat10ns avallable to him. He -

i . chooses which one he W1shes by typlno as- 1nd1cated on’ hlS
L

+

-

screen. He then pushes the ANS key to e11c1t the computer s
. ' response. 'If another-choice is indicated, he types the choice

and the ANS key will again give h1m the computer s reply.

The AHA key takes him back to the main sequence; the INV key
AN ' . hd ’ LY i .
+~ takes him back to the.first page of the investigate sequence;
& the .CONT kéy is only. legal in the investigation sequence when
5 (;’ ) . - . aseries of consecutive pages. comprise the information to be
! 19 L

Y




_'glven to the student

the ERASL key erases the last chorce
e

o, made by the student . giving hlm the paoe on wh1c he can
¢

\‘. : . - i

make another ch01ce at that. level of the 1nvest1gatlon, the

. -
-

e DATA and DICT. keys are legal‘anyuhere in the 1nvest1gat10n
- sequence. R

- JUDGE . This keyﬂjudaes the student's answer. The computer s re- ¢

. ~

~'sponse to the Judoment depends on the Judger chosen by the

" Tauthor or teacher.

i

Usually a eorrect response elicits an

OK plotted by the answer an incorrect response g1ves a NO;

/ -~
.

" an 1ncomplete response plots an NC, and a mlsSpelled response

brings an SP.

for wrong answers,

Some Judgers force help or speclal help pages

or the next main paae for a cdrrect«answer ‘
L : ' o
" provided all the questlons on the page have been correctly ' , !
answered. B S : o

NQ : (next question). When there is more than one question on a

: J
. -

page, the student may answer the questlons in-any order.

f

The NQ key moves a small arrow which pofnts to which ques-

N thn the Student is answerlnc

(plot). At points in a lesSonnwhere the plot key has been

indicated as available, pushing PL will 1n1t1ate special _plot

. '_ effects often dependent on parameter ch01ces made by the

“

student. . , | .

REPL (replot). This key erases and replots any blackboard writing .

. ~ which has been orr the TV screen. If a student reverses to

ER

~.previous pages, he can push REPL on any page to see what-had

0 ‘ R . . -
been written on that page. . B L




;
e oo o . i \ , '»} ' "L L ; s; F%
;(wr REV (reverse) + SHIFT. This key moves‘the‘studenngack to the ' ) 5

- . BN , o e R
. | previous page.: It issnecessary to‘pUSh REPLraftér'REV t?' , - <4§
o B ‘o ‘ - see the complete pace W1th sllde and blackboard writing. | b
v f ZTIMEIV'“ﬁ Push1ng th}s key adds one:to a number input: preV1ously made ; .
) . by the. student. ThlS is ‘a key used for ”day" 1ncrementskan o &.’f "
. l ' speC1a1 1nvest1gat10n sequences :in IMNURSE o ﬂ;ydewzjﬂq c .
: TIMEZ‘ Pushing this key_adds;sevenatova number input previously. - °h
‘ h xmade by the student ThiS key is.a key used ﬁa% ”weekﬂ 1ncre- _? o
‘~ - . . .
. ments ‘in spec1a1 1nvestigatlon sequences 1n IH§URSE. ) ) - ,r%él;““
: o Procedures.ftWhen a»student seats’ h1mself at a termlnad he w111 see '; ’ ?:°;
| on hlS screen an rntroductory page such as%”Welcome ¢og£hATO" or an’. eoulvasr ‘§:A §¥}x
B lent (Flgure 7). I‘ the 1esson is a new ‘unit, the student pushes the COVT' B
.o . 4 ' “\ . s . .
- 'to start the 1essonw ‘hh is usually requlred to type hlS name as: hl; -*qckk i
. ' LAV R O
t move for pu1 ses"of easy 1dentlflcatlon of the studentguﬁ%h the sta—* . Q"
‘ ' tion. He then proceeds to follow dlrectlons through the lesson, answerlno o |

”;f L questaons in any order onja paae;.gudglng questlons) Studylnc text, Branch- =~.. »f"

.:i u 1ng to obta1n necessary 1nforma¢10n for problem solV1ng,vand'rever51ng to :
\ review his wo/k/ *Whenever the student pushes a key whlch is not supposed o - -
i | to be- ava11ab1e at that tlmewan ﬁhe‘lesson, an orance 11ght at the upper L
rlght corner of the. keyset w111:s art flashlnc on and off indrcatlng that,~,
) an 111ega1 key has been pushed The flashlnc w111 contlnue unt11 a legal |
kEy is pushed. Students' answer“.are 11m1ted to 72 characters 1n 1ength
aithouvh computer reSponses ma ,be-any lenﬂth. Many teachers 1nd1cate,for !:j. ;
the student a half-way p01nt 1n the lesson by a spec1a1 “print-out" - ”kOUk : ".;r

Y ) "X e

- ARE HALF-RAY THROUGH IHE LESS N't or the eno;of the 1esson by ?END OF LESSON”

which locks the student out o all’ fulthor activity except rev1ew of prev1ous

v . . X . . ,r Y
. i~ 4,_.:!




. . * .
N ] ) ' 1 » . ) . .
- . v ) -
pages. - If the student is starting in on a lesson on'which.he had* been
. “."\ ’ B

working the previoﬂs d'ay, ;'t«h.dfirs key he pushes at the start 'of the session

"&

-is REPL and not CO\JT ~ A.t the end of a sess1on, the day! s work ?zull e:,ther
'I'hP student n;_gd @

ERIC -

\

_ be saved or the lgsson w111 be termmat’ed by the 1nstructo1.>
‘ « ™ ar ‘.t.*gv‘.
only rise and leave his statlon w1thout makmg any special key 1nput S1gn1fy-‘ ~y
- N Yy
1ng "I am f1nlshed",- .. . _ ’ ; '
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‘Author Mode : C v

.

‘Answer master. Before 1nsert1ng the parameters pert1nent to a g1ven

~ lesson us1ng PLATO program GENERAL, it is recommended that a systemat1c T

collect1on be made of the necessary pa;ameter 1nformat10n by prepar1ng an,

vanswer master (Flgure 8). The suggested ahswer master form prOV1des 10» . s

. RN ~ -
columns for entri The appropr1ate entries for each column are descr1bed ,
‘as follows: N , T .

" e
USE This column describes the principal use of the page, such-as .

-

»

main, help, investigate, etc} Thus, for easy)identification,

a main page might b® designated M1, a challenge
- HéEE S The ‘total lesson or unit may contaln 150 pgge =

a help page Hl, in the USE’ column. (
LA uftfque -

lesson page number (qr "global"’page number) must: be asslgned

every page of any type jn 'the' lesson. T?G;j th1s colunn

lists the unique page number (between 1 and 150) assigned
. to the:page.

SLIDE # Each page is assigned a slide position-number. This column

lists the slide number (betweén 1 and 114), aSsigned to this

page. If a blank screen is desired as a page, a blank (or a
fictitious)‘slide'position (one containing no film) must be

 assigned  to that page. If a slide is not-assigned to the

-

page, slide ;ere‘will be selected automatically.

" EFFECTS The special effect number and the ehannel into which it goes -
is written in thiS‘coiumn (see Appendix I). The set of

special effects is assoc1ated w1tK~th\ main page not the

individual questlon ‘

(9 ) |
o

3
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PROBLEM.
$

.JUDGER'

b

ANSWERS

' ,The Judger number ass1gned to phe Tespective probLem is "

»,descrlbed in Appendix II ‘ - -

>£@udgers 11 and 12 have special formats which are discussed B

_ SPECIAL WRONG ANSKERS =

The problems oﬁ a page are desighated for convenience by ‘ ff

»

;quential qumbers, i.e., first problem on the'phg& by 1,

second problem by 2, etc No problemion’the page may Bg

1nd1cated by the letter "X" or by leaving the column b1ank

. -

. listed in this column. The Judaers presently ava11ab1e are

The acceptablp correct ‘answers are listed in the "answer"

column. - There can be as many answers listed as desired.

[

in conjunction with the judger listings.
‘The special wrong answers with which are
gssbciated special help pages are described. in this space.

The limit of special wrong-answers for any one question is
. - - t

- . " : E
six.” Any answer unlisted as either a correct or an incorrect

. A

answer 1is interpfbted as a wrong answer unless “any"'ahswer

~ s L
R 24 ““"““'m ST Tk oA 3 e S SR G S T Y i 0k g . o s

is: aceeptable under” the prov151ons of the Judaer used (see e,

. ~
»

Judger 1 or 9)

HELP PAGE(S)

SPECIAL HELP PAGE(S)

The help pagé or pages assigned to;ahproblem are
listed in,this column. The ﬁumber deéignating the page is T -
the "global" page number - ' .

The specmalihelp paaes are assigned here 1n the
order in wh1ch the spec1a1 wrong anSWers are listed. If the
same spec1a1 help is used for two or\more spécial wrong

answers, the-related global page number has to be written

)

each time, ' ' " :

3:1 | :. iv ; B | L e : .'. %;




(i . To illustrate the preparation of an answer master an example of the .' -
beginning of a lesson is given in Figures 9 and 10. Figure 9 shows nine
slides.of the fictitious lesson. Figure 10 shows the ansWer magter for

o

the sl1des in- Flgure 9 : I : ' _' o

¢ . - -

.

& Lesson or, "global" page 1is the number assigned to ma1n page L. ThlS

. ‘ is the page on which the student writes hls;name;_ §L1de O 1s‘used for this.

.~ No slide assignment needs to be made for page 1, but'a'question must be indi-

‘;? cated.” Judger 1 is used - the. ""any answer" judger. The spec1a1 effect J T e

in channel 1, aIIows the student to continue uncondr_;onally

-

) A .Main,paae-z is lesson page 2'and slide 1. No problems appear on this

N

page. Maln page 2 is le€sson page. 3 W1th sllde 2 a531gned to it and two prob-'

- . lems appear on th1s,page.. Th: first problem has one correct answer, 5, and-
— A,
(if help is deslred 4t is found to be lessdn page 5.7 Tﬁ% second- problem lists
..( R !

two correct answers with regular help (page 5) and tWO spec1a1 wrono answers:

\
for the first one 8 (special help page 6), for the second 2 (spec1al help

'y
page 7). A¥1 other incorrect answers for problem 2 get help\from page 5. On’

main page 4 (paoe.4 slide 3) there is no help for answer B, but there ks

the same spec1a1 help for both p0551b1e incorrect answers on both problems ' ;

n

on the page. CIn. thlS example of a 1esson there is also one d1ct10nary page. ‘

The first dictionary page 1S“a1ways assigned lesson page 148 (see Branches,

RN "
. N

~ -

Page ) 1 3) . . . . . X ‘ _""‘\“"bn'ﬂ; Sh o f_ v ~ L. )
. ’ o TR, )

~ Ty v, o

/ § °

- - i

 Paraneters. Having constructed answer master sheets, one is now ready

'to,input the parameters -for ‘the lesson. The dnput.is usually carried. out

: on-line from a PLATO, station as more thanone person can_author -at once._

. Parameter 17put from fleAtape 1s also p0551b1e.' A spoc1a1 program to.prlnt

,‘

o out the paramcters which have been entered 1nto the program\ﬁs avanlable for

' . "» Kl : . | L. 27‘
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e v -~ N .

, . la CUONC T
‘ : « ' .- ] . S ‘ o wolCOM to pLA-m '0 . . v o - \ - ‘._" E
: ) . Programaed B Page 0 - = » o SN

( K _ Nl raa&: Logic snded - . Y T

s i . : Automatic Teachin} Operatmns 1. o S o S
R : _ : M1 : . L s
el : ' Page 1 4 : Lo
i . N please A . - LI
. ‘ , Name : push Slige 0 - Lo . L T
r ' : 7 g . BN ‘}v ‘. . ::_ . o
. N M2 {During our everyday life, we do ¥ L ‘. 1
: Page 2~ |c@lculations usingiBase 10;-our e “ .
Sligde q [eurrency is an exafple of thisy . e o ; .
, This pr.bably starfted with-the | _ You are-nultiplying,
R ‘ . |fact that we have fen fingers. = . not dividing, v
. - . JBut. 10 is hot the only base that o . ’ . ®
. man can work with, e can use . - : \ | - ‘.
. . + . |Base 2, Base '3, oriin fact, any . : \ < . :
‘ " Jnusber as base. e : N X '
{ ' ’ ) N _. o
M3 "[Before we pioceed, let us do soms *# Once a student was asked to square 6 ” ’1
* . Pa e 3 reviewing and work a few problems " | . |21 without using paper and pencil. SP 2 - .
"o sitge 2 |in decimal (that is, base 10). | |Sohe first tumed 21 around, which | Page 7
i = " lsolve the following: ; . is 12, and everybody knows that the | Slide 6
o0 ¢ g square of 12 is. 144, then he tultned
‘ ) - 2e3= ] 144 around, which is 441, and ob. -
: tamed the square of 21. P
- ) A l:‘ " |rake a closer look at your problem.
P : M4 Fill in the answer boxes with the 3 . » 7 :
( —_— Page 4 appropriate letters: - . . ; g:g:s
- . ¢ _{Think, don't hunch, like a student
Slide 3 (2 x ‘18) * 3 in ar{thmetic class, when told to Slide 7
. e - - o divide-16 by 64, simply crossed -
. A=36 B=73, ¢ =42 , outs the 6's and obtained one- fourth.
T L N m . ‘. f
* . - ’ ) T N N
A=21,B=22 Ca= 24 . N
w1 o .- 4l Dictionary of Terms - 8 Diet 1 s '
-} i
Page 5 . . ﬁ(_)_ HELP . Arithmetic Nup\ber . v Page 148
Slide 4 Base Root Slide 8 -
. If you do not, know how td solve “1Recimal Solution C :
this problem, you may just as {Division Subtraction
* well forget the new-arithmetic. Multiplication
N ' 7 2 o Type name Jdesired
‘ T e . . i - /'/ .
| — _ . . o .
. . l/ ;
» el N t
i3 -~ | 1
. N ' N T
T e, .
1 “} *"-‘«'.‘,‘_-;‘ - .
) N . -~ > . ‘-
. . i i » .
. . ; . . !
( Figure 9. - Slides of sample lesson . i
3
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| ( ;L_ checking: the input parameters, s}nde'parameter input is so'detailed. Be-
- cause of the‘lenath of program GENERAL' the program was d1V1ded into three o
:%\\ ,? parts and the authorlng prooedures are carrled outin three stages. 4 ;. oo
‘The program for author1no‘{he parameters wh1ch 1nflude ma1n page e551gnments, T |
N :
L | g‘ challenge asslgnments, spec1al effects, llsts'pg available dlctronary words,
‘ 'names of investigation choices;‘and the strings bfvcompurer resp0pses used o
inbthe dictiohary and inyeétigetion sequences. is called GENAUTH. Thiélpro—
~ gram is separare from the ohé‘for input of the description of each lesson
page. iTﬁe iaxrer procedure takes place from an éutoor mode available in‘the
'méin lesson program, progran GENgk@&;“A third‘prograh;_program CONSfNT; is

. . ' Lo .
) . N K

used to'input the special .arrays used in the investigate subroutines. It

Py

_:\' « b

does not matter whether the GENAUTH or CONSTNT«parameter input is done be-
fore the pace'deécriptions or not, The\three operations fan be performed . .

in any ordeén. A dlagran summarizing the three authoring procedures appe\rs
in F1gu1e 11. '

b -

N

Authoring procedures using program GENAUTH. - ' : ' o

1. Mohnt parameter tape on unit,four,'GENAUTH binary on unit two or three.
: ° v . . [ )

- Read in the program (catorun, genauth, i, 1), push door button, hit ‘ 3

, R -
' ) D
- » 7
' - .

e author mode b) pushlng AL 'h11e holdlno down CTRL and S@IFT

»he/same time. Flgure 12 shoxs the slide hhlch will appear, This

ae'is tho entyy page of the anthor mode for b'wth GE\{AUTYI and GENERAL.
g - . . d¢ '
3. Read in preyviously written parameters from magnetic tape."(Remember,.* S e
, b . k . i
' K N . * ' . N
tapes are mounted on tape unit 4.) If one starts with parameters pre-

T

" viously wriften on magnetic ‘tape and onc wishes to add to or change thenm,.
{ : s . . L - :
35
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Dictionary”
(80 wo rd3)

ar
ICHLST wirds,
(130 words) *

entries
{up to 250}

tégend ,°
+ Informition
"Arrays

Main sequance
of pages
{up to 150)

A 4

Slide Answer position
nunber Judger Nos.
assignment Answers

Help pages
Assignnments -

il

= Idxist

* G
» M
=P

L]
P(rob
R =R
W

string

.t

age

lide N

) = Problenm
n

e1d

rite .
+

B N
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A FullToxt Provided by ERIC

v
.

Type a number from 1  to 150 and push
P . for page description
« M - for main page- description.

.

(Main page number must be between 1 and
last page described) = - '

. W to write (binary) on tape 4

R fo read b(biq_;}ary) ' from’ tape 4 -

F - to read (BCD) . from flex
Pigure 12, Author mode - entry slide
o _ . )_
\' . . *
N\
. .
37 .
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4,

" -c. To delete present main pdge: type "D'".

d. To insert main page number: - type "I'.

+
'

parameters byiEushing'@y'.‘ arameters are Stacked, see instructions
" -on page 51. = ) A
' . 7
Enter or change parameters.- t .

: : b ! '
Main Pagesf(see Figures 13 a2fd 14). Type the main page number and the

letter '@fg The following will appear on the screen: . (supposing the

7
number is a "1") .

" MAIN PAGE 001
* “ 1

PAGE 000 -~ . EFFECTS 000 Y

a. To indicate correct lesson page number'asSoqiated with the main

~ page: tyEe_uCT; then the number Aésired1 and . CONT. Suppose the

. 4

number désirgﬂ'is "L", the screen will shoi: o
. MAIN PAGE 002 . -
PAGE 001 - ' y  EFFECTS 000

b. To-~advance a main page and page number by one: type "A". The
. legens:;n a. above would become: - -

. -
- . -
v
.

N T ., MAIN PAGE 002 , L
PAGE-002 " ° K - . ©  EFFECTS 000

..

h Y
\

e. To reverse to previous main page assignment: press REV.

f. To sce next main page (if already assigned): press NQ. -
- . M e \/‘% . . . M . ' .
Special effects (see Appendix I). }"’\\\\ : - S
Indicate main page neédlng‘special effect: type number and "M".
2 o |
Lo, 33 " . S i :
8 A‘ . 38 - ?;:'.,
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A FulToxt Provided by ERIC

L4
o
< . o'e, - . . » >
N - t ) a " . ' T -
» - N o g e . R
. o . Y .y .
; - i . .
- _\ R
A . Start Mol . ! .-
. - . . ° M
s - ) R N
Hotd down #| Hold duwn 'control’ . . - . -
N ® ‘gontrul’ an'| and *shift? and - . N . o
pe R 3 g -
(%o.) .push L 4 push ‘L ) . — . .
o . .
(No.) * Wrhor tade . : . : .
. Fatry Pavwe - . * .
No, °r . - 3 : f -
) (No.) . Cont. " = o . : .
erase Cont, A ~ . b P ’
s ' ] . - ’
4 G2 ~
Type : : E *
P;io AT PAGE ] . l - °
nuader prscererion ‘53‘-‘: 3 \dvance las: man Go 3 - 1
. " neM - S o -
pagze numher and ity . Oeleote preseat
& A4 ) main assigned page nusho previol i «
- page by ore
11T 27877 e .
S ¥.Q. - . N A X .
3 £ - - % (ra;lerse) o r )
f - — v,
R i . . . e ) *
. - Cont.? } .
' T - ‘ : : .
. erase Cont. A - — - - .
’ - .
Y 4 r—ﬁ — . 4
r ) -
Tvpe \ “ . Moyus to next page of
) P:‘-g“ Chaélenge ?9‘!“‘"‘" the - sequence. 1€ cy- Delote .
Foaber escription clo i3 over,” starts present oo
4 . .. fron begian.ny page .
.
!\ 4333 A I 3 'y .
' . ¢ / S . o ‘
t l 4
- ‘- . A v
. t . ' .
. _Stures numjer ’,
B in tergarary N ¢ ’ !
° 3TOTALY . arce ! ! )
B praanonily s , . <y
v ‘k !
Audae \ N
- +
—— Cent. s — - s B
L 3wl vtyd | ' ‘ .
. Voo ' CEFLCTS nunber . _Qrasvc naaber i1
Cacrew SPLLIFLCVEIONS stored fenorary *
tesporarily starage Lo
.
t_ N l l nunher & ) F Y e
) erase ; . ' :
- ’
hd 2
0 " — ‘ l v v ; l
-~
) tosst ooy to -G t .
] . 3 B G-serlings ocs to noxt Delete
. “ T JCHLST hext narg . d G-strirg presont C-string
LIGTS 1 list
~ 1 a8 +
A N [4 i -
. el LN ___" -l - D,
ol “one. p.v. v (Tont. P |
v i ¥ 1 ’ Tope Logend
. L «
. BT
- i
N ‘\ .
.. . Tore w2y
N .
. ’
) &
‘ 3 . . . . -
- . ~
Figurc 13. GENAUTH- flow chart .
' ’ -v. ) ' '
R : . X !
- ) . ~
. <, N
4 - . D a .
. . . e ¢ ,
£ R - ‘ ) -
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v .. -
[l
‘ t
. T - | S ’
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’ \ Author Mode R R ’
Cenira! Page . .
. ' I ‘ . . L
T . . e, - . PR
R caa L o Ne) o
- g = g 3 ; . - -
- . - M P
- T | B
. : e S
- oo R c E. i R "D A NQ.
: TR : (No) NQ  (No)
R _ ACL N
- e S , o Noj
( : N oo (No.); . ‘ Judqe v
AN Wt D ¢ ) = IDXLST & .CHLST nomes | L ¢ S AN noase
L o G - -G-Srnnns ' ) » g
\l\\ = Main page i N
. €y~ LCranga . y . .
. S T\ = Ingert” P . .
N D : Delete - : Y . ’ -
i Ty NQ )z Next . C !
R ‘ A=Al . - . , ) . ,
- . | = Effects _ ' ) :
* "k !V =Revelse‘ ) .
- " 2] = Remediol (o chaiienga) - : o ’
. P o
. L ‘ . N oo
v, oo : 4» '\ . . . N .
Figure 14 Simplified flow chart for authoring CENERAL
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To enter special effect: - type E; Screen will show 16 z_fero's.~

. 0 % ' - LI e ":""."&J;e;&:;:kk;ix‘.ﬁau.twi‘f.';
(o Tt e St i L .
' 0
' 0
.0 i
. "0 _
. 0 . <
0
0
_ 0
! ' 0 i
0 i,,”
0 / .
4 0 . g
- t. . 0 )
) 0
Each zero represents a dhannel starting with channel 1 at the top ‘of
the column. - To lace a number in a channel ress N which will move the
. /Top press NQ

arrow vertitally‘one channel at a timg until it is opposite the desired

-

channel. Type the number which w1ll replace thé. zero, then Eress JUDGE :J

.

~ The zero will be replaced by the nu ber Proceed to replace any other’ zéroé

J

e (.
by rumb d te d ed ts. push CONT. il
y rum ers’to esigna ew esir speyial effec s Then ush .CO} ‘qu will

“

now see: R .
. B MPAGE (nunber)
. PAGE (number) Ty _EFFECTS (numbér) ..,
. . ’ . ) .
. C e e . - ' 4 «
The number after "EFFECTS" is not significant except that one eventually

learns to 1dent1fy the number which appears for k1 speclfic special effect

such as '"994" for "end of reSSOn" (a 6.in chan 11).

.';’,g‘
Challenge Sequences.,
Wi 3 N /. .
1. Indicate the main paoe necdint7 thc challenge sequence (tyge numbet. o
then "M'"). L ’ . )

[N A

w " . o . . .
. & b ‘l 1 l ) t . o . 'A « "

[
-

. .' ..“_'_,‘ . . . . ‘ S ) . Cox .l L. . ‘.- # '.' R

N ‘_,»:,-v‘{{:?;" S ‘ ‘ . A _v' ) Lt “w -
2, Type "R", type "A", typé¢ the nunber of the first challenge,page; press ué




l1(7 - CONT, "To‘add a saxmd'page,vtype "A" type number of second challenge: e

- page, Eress CONT. Repeat to the maximum of 51x pages allowed 1n-the

. ¥
challenge scquence, if desired.
|

L -

\ .
. 3. Enter the spec1a1 effect for maklno the challenge’ﬁey leagl: a "1V

PO

in channel 13 (lSth ZeTO in; the colunn o£ 16 zeros) T

NM
\ ! . ‘ _-“ T

| IDKLST and ICHLST Entries. o Ny T
. . - v ) » N

The 'list of names 'to be stored in the IDXLST and’ICHSLT.arrays may be -

authored from the keyset. ‘In the IM&URSE program, the list of dictionary
@ ’
1
! terms »hose'deflnltlons can be requested is stored in the IDXLST -array; the

list of request names used by the student to 1nd1cate choices in the investi-

gate sequence is stored in the ICHLST array The rules and procedures are

' N \ » .
as follows: _ - . )

. L )
h( 1, The program stores the first eight charactérs of each name: -

3

2. Eighty lDXLSTQEtems and 150 ICHLST items are allowed.
A “

1., .Type a nur

s ’

‘ . \,,\ )
T between gt and 80, followed b) -a "D". The

Ry o

a. IDXLST.

) o _number w111 appéar on a blank. screen._

' . g.~7 Type "C" and then the flrst 8 characters in the word' ERASE ;

erases a11 the typqd characters. BKSP erases one character ‘ 'll
at a t1mc.\ CONT stores the word entered arid replots the o - f:h

< ,nord for checklng. ' 3 _f

3. ' To ESE*EEEE item in list: press NQ.~ :

‘ 4. To see previous ent1y Eress REV. . ‘ ., R
~ 5. ;o 1nsor§fa word after the werd 111ustrated on the screen, S . S;l
k N 1n . ';$ o tyEe ", Thc items aboye thn inSertion are all adVﬁnced onc 7

-

37
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|
.

f f R . . . 1 .
. - . . :

- position in the array. 1f there»%s"an item at pdsition 80,

<oa it s dropped from the 11st ‘ ’

\6‘ : e e \"\;"

_ 6. To delete the wafd ‘on thefscxeen' xge "D" The items above X
B ) the de1et1on are all decreased by one in p%!;tlon 1n the array | )
7. To return to the entry Eage of the author mode.lkiggss CONT. ‘ ﬁaf
‘ , m%g : S e
oo b.  ICHLST | : ' NN SRR

" Type ,a number between 81 and 150 followed by "D", The numbergN,,‘
¥ - - oan
will appear on the screen. The rest of the procedures are

like those for entering IPXLST items. .

L. R . ‘ . . l.’ .
. . / .

G-strings. _ : R Y
et ctt——" - . \ . .

G-strinos are s;rings.of characters retrieved by the computer .by re-

-

. ference in subroutines to the ppoprlatewnumbers at which the strings are "% *.

5&ored There - may be 250 strlngs in all. The st41ngs are prancipally Jsed
( ;
in "1nvestigate" and "dictionary" branches.’ The procedures for storing G- - St

* '

. » .
. strings are as follows: -

1. . Type a number between 1 and 277, followed by a "G", "The number - s .‘t 3

N -,
) . -

will appear on a blank screen, - . |
2. Type "¢, followed by the etring'as one wishes it ‘to appear.

i
. . . - I | . !
ERASE erases all the characters. BKSP erases one character at

o

\ | " N .
latxtime. CONT stores the’string apd also replots the string L
for checking. | : _ ’

3. 'To sees mext string in the list: press NQ.

4.  To sde previous string: press REV,  ° ° . GRS
\ i ¢ . Ct ) ' -
R ) . - N . ’ \
. 5. 'To insert a string after the string appearing on the sqreen'

_ type "I'". FEach strlnn arxcud) 1n the list above the number being °

. . . : o
. PREYNN : 4 3 L A
Al ‘. - . ’ . ~ - . h . * » . ’
. . .




- ) . - 1

position.

W

4 » . L3 . . ! 4 “/
6. = To delete the string on the screen: type 'D". The items above

f,# ~ % . inserted is advanced to the nex

J | the deletion are all movfd backwards one position.’ mr

) . . . . ;' { ,}7
/ -+ 7.. To return to the entry page of the author mode: press CONT.

] . - ’ '
v . . o
- . -
. . . -
kY :

T &i/.. Authoring procedures using the program GENERAL.

The au&horiﬁg frou the main.program, GENERAL, involves describing each -
o ' . - \
] : * .
! unique lesson page or "global" page, assigning to it slides, problems, and
/ help pages (Figure 15). A more simplifieé tree-like flow chart of the same

/ﬁr ‘ authorlng appears 1n Flgure 16 which may clarLfy the descrlptlon of this

2

' / part of the parameter»lnput.

/ - 1. Mount. parameter tape on unit four, GENERAL blnary on un1t two or

A ' fﬂree. Read in"the program (cztorun GENERAL o’jﬁfogram name, i,
,( ' 1. ),‘push door button, hit start. LS . ' i
,,‘, i -
2.  Enter author mode by push;ng "Ly whlle‘hoidlno down CTRL and SHIFT

-51multaneously., (Flgure 12 w111 appear r °

a

3. Read in parameters from magnétic tape four by pushing "R". (Un- ' -
P g P pushing “r .

( . necessary procedure if no parametérs yet entered.,) (See also o

- . ‘o SN

. stacked parameter instructions.) B .

. . . . v
1 . - . l

4. Enter or change the description of a page,
a. Page number: ;

Type the overall lesson (ox global)ppage number, followed R

by a "P". If a slide has,already been assigned to the page,
» ) E ) . l ) -
the slide will appear with the legend written over it: "TYPE

S OR ?”. If no slide has been assighed, slide 0 will appear

-with the iegend "IYPE S OR P . ‘ '
. o o SELECT 'SLIDE". - ’

. : 39




Aruitoxt provided by Eic

v
13 . s
. P rrTTI77,
 stuoiat ooe”
LLLLL22L227
' Hotd dawn & Hold down .
*controt’ ‘controt’ and *shife’ N !
and push ‘L* ¢ 4nd push ‘L* . {
— 1 . -
o TP avmion wove " : D
———— ENTRY PAGE . ,
: i I | .
) y arise constants fran 3d read constants
. 4 . nutbet stored nusber reory weiteen | | E55 ::;:t::g:m ¢ From flex :ﬂpq
. temporarily stored 0nto tape on ! into necory tato memory
\ et unit &, - :
) [ H te
erasn, M . :
erase Cont. 'Y *
N £
< Cons. s
Tn;o ) ’ . i t
stide ~ TVPE " . - N
aunber SORP . . " .
y ) .,
t“‘| ls ' .5\ N Ny .
. 9 K F 'l & :
PUSH Moves Delete ~
Acoadd a probzcnr arrow prodlea
C to change a probles -
- - I to insert a problen |M.Q. 4 " T ' *
D to delete 3 problea —- * . .
4 Get realy for tha
arasa Cont.j A ic 11 ?_ Judge next answor
. 4 ey ot -
P Cont. : d
PROSLEM SPECIFICATIONS 3:—5-,,‘.—1 . hel Roglster the currens.
Typo Position, Jadier Sabar, answCT a3 2 wrong doswer
Jud ger Ansuwer Deseriptlon, X, Y to move arrow right
. nusb s Help Sequence, Speciat and down, 1,J to move
Help arrow rizht and dowt ta
N 3 : - N
1 smaller steps, hith 'cen- Type Answer :
* T 3 trol’ down, X,Y to move | A ] ¢
v arrow teft anl up, 3 ) '
Judge o3 » i
i + Shoa next Erasoe curzen:
i answer ansur
. A T
cont ' N.Q. 9
ont. .
erasd
s ‘ " %l !
“ y Y 4 .
et »
Help and Speelal s | i
Help Descztption Goes to nost help or Peleeo prosoat
special holp page in the help or speclal ’ B
& scquence, [F cvele ts help page
. A fc [t o J over,stare from sz page. . *
_ : .0, ) 3 T .
PSP
y ¢ @ it
. Type ;u):; auniwe -
- Y ' - : . Y
N .
Terisc K cr-a3s . -
’ e : L -
* - 1' -~

I3

.

.
»

JFlow chart_for "autlxofhlg;' GENERAL -

»
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P
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.
2=

Author Mode

Central Poge | | R - .
Fr_' : -
{No.) J
: ~
RW P ‘ ~
. P S

- A C D INQ
( a l-——J . - . L :
o F = Flextopa . |
, ‘ ‘ ‘R =Read : ' ‘
vy v b W = Wiite
Judge Slpec) H  Plos) ° A P = Page .
] | : S =Slide = .
(No) ( A _=Add S
o. | XYI,J (Desc) . . C zGhange
) ' = . : : . _ D = Delete .
. L ‘!, \l, é £ !7 I =lInsert
_ | A C I DNQ  °  Helg Judge NQ  NQ =Next
111 : , k - S{pec) = Special Halp
e . s , ‘ . H = Help L
L Sy ’ ' ' ~ ".Plos) =Position . '
: ‘ ~{No) - ‘ '  om-ases A’ =Add . _
, , B - ‘ " GR-445
i
- Figure 106, Simplificd flow chart for authoring CENER:{L ,
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b. Slide assignments: - | .

Type "s". :piguré 17 appeérs. o

- o - .
"l.  To assign slide to page: Type the slide number (position
Dt . !

on slide sheetx and CONT. : ] . .
| — - - i

To change slide to anothér-positidngassighméﬁt:

type the new slide p051t10n number and CONT,

\.- | i .
c. Problen (or qucstlon) descrlptlons: , : | _ : t

Type "P''. The sllde appears on which the problem is located.

*

1.  To assign or add a problem to a. page: txpe AT,

P Figure 18 appears.~ The problem is now furthQ; dé:
scribed as follows: |
a. Position. _ _ .
. ;J " o o.. | To-gdéition,the!probler on the page, tige "PM,

L . . R '
\ - . '~ This allows one to mgve a small arrow around on "

E . . the screen toprsi ion where the first character .

‘should appear when-an answer is 1npu$ for that
problém.. The arrow appe4r= original T in the

upper left-hand corner of the screen)’ Whén the
arrow has been _properly p051t10ned B} u51ngxthe .
keys llsted~be19w, Eress CONT to recoyd. the p051t10n

. ' in the computer memory.. -
LI .

"X'" moyes arrow to right

"Y' moves arrow down

- - LS

oy plus CTRL moves arrow io left

. . - nyn pius CTRL moves artpw 1p

"I" moves arrow to right (small increments)

. . . B o
"J" moves arrow down (small increments)

-

T 42 o7 . .
o ‘o R ‘rtz S : - o | .
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o v S T fow
. i [ * . . .
[ . ‘
—
- B - -
. . | ’
o 3 ) -
¢ - . . , » o i
. Type $1ide number (from 1*to 114) assigned
to page, and then push
: I
- . . ) N
) " i N -
il . . "
\ Cont. o /[/
- ) . . o <
¢ z -
Y R ' - i 3
N = S =t
N -~ ¢
k1 - L]
1
{ N . ' )
N ' v . . _l
A . . . . e 4 .
_ . Figu® 17, jllde instruction page in author mode
» a " ) “ “ . ) ' -
, " . : .
. N_ ..‘ " "l N
1 * t N
; “ ’ 1
@ v
- } l
* t
i
- . 4
B
K } - .
{, ‘ “ ‘
. q " « ’
!/ »’ e 48 ' !
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Aruitoxt provided by Eic: i




Push P for position of answer.

" Push- Judéé;~f6r judger number.

«

Push A 'fo; answer description.

iy . [N

Push 1H ‘for help

sequence.,
Push § fof'spégial help.

NS ’ . p N
JREPETE 4
- -

. Figure 18. Problem description slide in author mode

. .
. _ S

Aruitoxt provided by Eic
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1

Note: do not be alarmed at the position of the arrow

P Y

i . ' ’ . I » s- . 4
necessarily that of the correct previous position.
: . 2 - , - ° .
Just position the' arrow where you want it to be for . .

when "P" is first presssil\rfhé position is not

e
o L . .. ) ]

this particular problem.

Judger.

Tp.record judger nuﬁﬁér for the pr?blem; Eress'JUDGE:
type the 22§235J~;nd‘theh press toﬁT. The judger number
" “for the problem is thus recorded. “The list of possible °
judgérs is in Appendix II,  If the judger ﬁumber has
“not been assigned, the Lsgend'ﬁJUDGE=0" will ;Bpéar

Y

o ‘ - .
on the screen when return to the entry author page is

. attemptéd.a The legend is a reminder that there must
be a judger number assigned to every prdblem. When
nJUDGﬁ=0"‘appear§;vbu5h JUDGE,fthe appropriate judger
Vnumbfr and CONTCto éorrect ige omission, .

Answers. B S ' : -

1. To enter answers: type "A",

<

then type the answer.

Preéss JUDGE to add a Second-answer. (Repeat pro- -~

cedure for more.) NOTE: '“ba§k§pace*erase" does
r

‘not operate in this author mode as yer., It will

Al

‘be added in the future.-

2. To‘enter spscial‘wrong answers: type the answer )
in a set of correct énswers,mbut Eré§s HELP ingtéad
. of JUDGE. o o
w;ﬁ fo end the ansier set: press CONT,

45
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Help pages,

*

1. To‘assigﬂ_help.pages‘tp‘the'qdestion being described:

type VH'". Slide 0 and the legend PUSH A".will

appear on the screen., Push-"A" ~ the number of th@

help. page and CONT. The de51red page w111 appear

gend HPAG:l overwrltlng it,

help pages to the series (maximum

limit: 6 pages) press "NQ" and repeat+$?e opera—'

tion of pushlng "A", a number and CONT. Each."

successive page will be designated HPAGE 2,

HPAGE 3, etc. - '

3. To end the help page sequence: -press CONT,

Special help‘pages,

Toyassign‘special‘heip pages to ;peciallwrong answers:
type ''S"t, Slide 0 and the legend "PUSH A" will appear.
Rush "A'" the number of the help page associated with
ehe first special wrong answer’and CONT The desirea
slide W111 appear overwritten with the 1egend SPHEPl

Addlng a second spec1a1 help page (see procedure in’

“the previous section on addlng help paaes) assigns the

page to the second speCLal wrong anawer descrlbed for

the problem Thele may be six speC1a1 help pages a551gned

. [y

.to 51x spec1a1 wrong answer.

~ Termination of problem description: presS CONT,

 The slide on which the probiemfwas being described

appcars with the arrow in the proper position for

-

that problem. One can now add anothe~ problem (page42)

46 - ".. T
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o : []
1nspect, chanoe, delete or insert a problem or return

-

to thg initial author page (see below).

T %f To change or examine any part of the problem descrlptlon. .

‘position the arrow . to the problem to be, examined by Rresslng

Q; "NQ". Press "C". Flgure 18 will appear. The»chang;ng or
g 1nspect1ng ploCedurcs are: )
a. Position. vfﬁl . \3 | o

‘Pressing "P"- allows the arrow to be moved by. the keys

< ~1nd1cated pfev1ously (i. e.; nxn ‘"Y", nin, "J"). ‘
. e
b. Judoer. , ' R \ .

M

-

Change the Judger by proceeding as if a Judger had not

been entered at a11._;The new Judger numberuoyerwrltes

~ . - . -

the old one. . ' A

él' Answers. . - . R . I
Press "A". The first answer in the 1ist appears, ngéi
:ﬁgi seqﬁentially to examine the answers one by one;

o ' | An anticipated correct answer’appearsfmgth‘an "OK' -

beside it; a special wrong'answer will be follomed by '
"NO". -Answers are.deleted or'correctedvby erasing,'fhem=
A rcplaced answer appears at. the end of the list of ans-
wers. Asking for the answer in the Stﬁoenf mode‘pro-.

@&

“duces the answer on the screen which is the first one

*  in the reéorded list‘of answers. The order cof appearance

of the answers hay be checked on- 11ne by seelng in ahat
‘order answors appear after pressing "C" and then "A"'1nj.

the "examination.of problem" procedure.

- 3" ‘
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df_ - Help 6r special heip pages. c | | 0 .

1. To chéngévhélp pages: press nypn (or %20; '@53 N
- " the ;ew.nUAbéi; and finally CONT, o “f L _g-'—k
2, ,,;‘ To ‘examine the h’efp sequénce‘:t" press»"'li!;', (or "8")"

and then '"NQ' as many times$ ‘'as is necesary to -
) take one through the sequence.

.

3. To delete a problem;'ﬁposition the arrow te the problem to;

s

‘ be deléted by pressing "NQ'. Press "pr.
Ra ' . ‘ . o . .
4. To insert a problem: press ''NQ" to position the arrow.to’the

¢

insertion is' to occur. ' Press "I".:

“problen after whi

Then describe the problem. ; ‘J. : . o T

P

© 5. To return to initial page of author mode: press CONT twice.

scribe special pages,

Help pages: C = S, o : '

Help pages arve described in the sang manner as regular pages on
which problems appear. There can be no help pages, however, assigned
_ to problems on help pages.

'b; Data E3§3i:

1. * Assign page 147 to the first page in a“data sgqueqce:~fndﬁ
 %nitia1 author page, type 147 and "P'". Press '"P'"again. B o

7/ 4

2. Add %/p}oblem to page 147: press "A". Leave the position

bf,f%e arrow. in the upper leftzhand corner of the screen.
3. Enter the first page injphe data seﬁuence (after page 147)
y . . . ) L ] ' ) : 5

g

as help page 1 for the'problem,bﬁ pdge 147, and-the last paggm;

. . , , o | e i o

‘in the datg sequence as ‘help page 2: type "H", A", the numbgr e
. "*, " T k]

of first page in sequence, CONT, "A", number of last page in-

e [ 3 "\

1

48
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'seqﬁence, CONT.

[

Use Judget 1.

‘Réturn to initial author

-

o

s .-page by pressing COVT tW1ce.,‘1 : ' S :.' ' LT

A551gn sl1des to, the rest of: thq data pages - belnu sure_;hat

.the data pages (after data page 1) have conSecutlve "overall 7h

’ ) 3

lesson" numbers. - Example; data‘pages: page l47 &-90, T
‘o ' ‘ .67.’ 69, 70. = . o 1
e o . b
S HPAGEL = 87, HPAGEZ 9% . T e
_ Dictl;nar% pages: . w: - - :‘_. -’ ;
. l;" A551gn page 148 to the f1rst d1ct10hary page' fromulnitial _lm
la, author page, type 148 and "P" " . Lo A ]
2¥v A551gn‘the correct sllde to the f;tst d1ct1onary paae (p 148) .
3. Pr@ss "P" aga1n ) I | ) | .
4, Add a problem to page 148: press "A”Q“' \
h Position the arrow to the place where the d1ct1onary word is -*
. ’ to be :;ped sUse~3udger U ALK o iv" .
.§.1 Enter-the first page number in the dictiohary sequence (;}ter ..

lReturn to the initial author‘page by pushing CONT twice.

148) as help page 1 for the: problem on page 148 and the last

46’

page :in the d1ct10ﬁary sequence as help page 2: type "H" AN,

& .
number of f1rst_page in sequence, COV , "A", number of last
. - . . o . “‘
page in sequence, CONT, B : oot -

hAssign slides to the rest of the’dictionary’pages beingjsure

. ’

‘that the pages after d1ct1onary page 1 haVe consecutlve page

,numbers (sae dqta scctlon)

-

Place a pron]en on each dlctJOnaxy page’ p051t10ned where the

to be t)pcd
49

dlcthnary word'ls Use Judger 1.

R . . . . .o
L - S . , 54 . - s
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y ‘ N . . 1

o .
[ ¢ v

d.: Investigate pages: (see AppendIY III for detalls of the Inves- .

L3

- tlgate subroutlne )

1. As51gn page 149 to the first- 1nvest1gate sllde.

$
2. Placea problem on the page 1f ‘the student is to type a

choice, positioning ‘the arrow where the choice is to be

typed. Use judger 1. Place a "1" in HPAGE I If there Ll

’

"is & second choice on the page, place a’ second problem on

o
the page and a "1'" in HPAGE 1 and a "I" in HPAGE 2 for the

- \ '
second problem If the-student is only to "continue'
' : through a series of consecutive slides, place a "99" in

o

HPAGE 1, the initial‘page number of the sequehce after
149 in HPAGE 2, and the final page number ianPAGE.S.
Leave the posftionﬁgfron in the'upper leftQhand‘corner in
this case. iReturn‘ig initial author,pege}by:pushing'CONT

. :4; N ’ N N .
-~ twice. o ) _ o
. . , I ‘ _ i
LA Assrgn slldes to t!g#other investigate pages If the stu-. . .~ =«
» .. h‘r‘ 'Ft"f:,' IS
P dent is to 1nd1cate a ch01ce on a page, p051t10n the arrow

Lo ‘accordingly, Enter numbersvln the help pages whith are

=

. kel
g ¢ :

R ® |

>~

’ . R - N . )
+ g the'appropriate "flags" for the investigate subroutines
L A
(see Appendix III)." ) , - .
Authoring procedures using program, CONSTNT, . N

% a—e “ v
i . -

Program\CONSTNT writes on the parameter tape the special arrays used
in.the investioate'subroutines (Appendix'III) _Jhe'source prooram contains
the array for thc "always acceptqble" a}:t of words used by Judgor 11 the

s

kCYMOId judger. One then inserts in the procram any other arrays needed.

The program is next compiled 1n,the usual PLATO manner and read into the
) . o ! ’

o s0 ~

s | SRS ¥




“

computer. The parameter tape is then placed on unit 4, amE key "R" then-

reads any already written parameters. 1nto the program, Pushlng key "Wﬁ\\

y

writes them out again on ‘the magnetic tape w1th the arrays propef{y f111ed

€

Parameter code checklno

listing of the parameters nade on the computer line- pr1nter\P51ng Program

o

PRINI, Follow the procedure° : . : l °

¢
1. Mount parameter tipe on unit 4, ° -

2. W,Pmmyi;l, - T R

3. Push door button, hit. start ‘ L S - ~
- 4, Press "R", Tth reads the parameters into the computer memory
5. - Press "P't, The parameters ,are 1mmed1ate1y printed. on the\line-_. .
| printer,kk o | ' L
. S f - 5

Paraneter stacking. .

- .
.

d*~The parameters_forvseveral 1es»ons may be. stacked on one magnetlc tape
for efficient storage. Slnce they are in binary forn they can, of course,

be transfezred to paper tapes also, albeit the/ paper tapes W111 be lona

.

"because of the size of param ter arrays contalned in the program. :
\ « . * .‘ »
B ! ) . .
‘The procegdures for paraweter stacklna are as rollows: Lo

1, Mount blnaxy of program GENFRAL“on unit 2, Mount parameter tape

~ on unit 4, Vount soratch tape on unit 3.

th? - Read 1n program: . -‘Rx\ ' o - ."_ S ‘
» ) N '\l- . . '.-d\. : "
R . CATORUN sGENERAL, 2, 1, oL e S oo i
3. Enter the author mode: CONTROL, SHIET, mph, * L
4.  PRead in paramet s by puJunv "R, . . )
T —— » . " N . ) . o . : ' !' “-
*Sce footnote, page 2. . e . '
L . 51 . R

\_ , ! . 56 .' Q. . .. ."‘, -'.
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as follows: -

. . “ ’ L.

. '_5. " Replace tape on unit 4 thh tape on which parameters are to be
stacked o .
0 . -

N ‘ . . ) . . L
. 6a. For first set in stack: press 1.and "W", Parameters will write
. N . . R . ’ " .

' oﬁ\tapé on unit 4, : g = ’

b. For any except first set in stack: press the number for the
2 R : .

\position\in the'stack i.e., "2",, .and "W, The parameters are

1
-

automatlcally written on tape.3, the tape on 4 p051t10ns 1tse1f '
to write the_next set oﬁ parameters at the end of those already
. on the tape; and the parameters on 3 are thenvcopied_ento tape 4.

}
. ! - ’
The procedures for using a set of parameters on the*stacked tape is

]

s

) v ’ ‘ .- .
1. - Mount the binary of program GENERAL ¢h unit 2 or 3. Mount'the °

‘stacked tape on unit 4, - oo - S .

2. Read in)the program: CATORUN, GENERAL 4, 1.

- o . ® ( .
3. Enter the atithor mode: CONTR L, SHIFT, "L, . ST
. . . | .

4, Select and read in desired arameter set,by.pressing the set

l S~
the d051red set number /and reads in that set of parameters.

. N o
\

nunber and "R". The Cj;pﬁter searches the parameter tape for

w

1




Data Qbtained for Program Evaluation (DOPE)
'Doging;¢/‘ ‘ " ﬁ .", S
. . i . ‘ . L ."h )
The usual method of recording student responses records in binary for-
N ’ ’ '

~

mat the student number, key number; mode number and time fih 1/60's of «

i

a §ec9nd); plus an identification tag for the session. In addition, pro-

gram GENERAL stores extra dope information: némely,‘ihe page number,

2 ‘ Pl

problem number; and.time spent in various special modes, the judging result,
. L . : , 4 .
and’ the fact that there was a coded computer response or not. S

' .
. N " . .
s , ! . .. . . !

. . R q

Dope Analysis |

Several programs are available for sorting and enalyzing the student

resﬁonses; The most simple lists all the kéy pushés.sequentially_by key

nane for each student. Othpr.progréms allow the instructor a.choice of

v

items to be listed such as comments only, time taken on the lesson, etc.

s

The_Evaluation group (formerly the ‘SIRA group) of the Computer-based
Eddﬁation‘ReSearch Laboratory has developed a variety of énaleis techni:
ques., Special 'acknowledgment should go to James Kraatz for his work on

~

-

.programs appliCable'to program GENERAL.
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re R - . APPENDIX I’
.- S SPECIAL EFFECTS . '
. - . . .- . ; R
' §
- Channel - - : Effect |, ° Result “ o .
L ' o . ’ . - :/
1 - , ., 0 - CONT key legal : o
1 - .1 . CONT key i}legal
1 SR -2 CONT key executes EVAL 1 subroutine
T ' 3 ~CONT key illegal if judger 11 spots
' _ - duplicate answer. Must Pe used -
C . T with a 2 in channel 9, ¢ |
o 1 : 4 _ CONT. key executes EVAL}j_snbrOutine S
ER 1 w5 ~ CONT key plots YOU,ARE HALFWAY
Fe = 7 .
- THROUGH THE LESSON N
o 1. 6 CONT key plots END OF LESSON
- ¢ ] 1 o 7 Uncond{i:idnal continuing legal
-2 , o 0 REV key legal
2 .1 REV key illegal . :
- 3 0, . ERASE key legal ~ ~ ,
o 3 I S ERASE-kéy illegal
. 4 R  JUDGE key legal. _
, ‘ " : o
T - 4 1 o JUDGE key illegal
| . ‘ - 3
5 S 0 . REPLOT key'legal °
s 1 REPLOT key illegal. .- f.

. o , . . ) o )
o . . . : .
. ’ [ C } : ..
. R i
s . : .
. ) "
.

55 .




- Channel

Effect

Reeult

!

NQ key legal R & Y

~NQ key illegal

HELP keyvleoal

HELP key 111ega1

Allows change in help page a551gn-
ment for a particulax problem. A
in channel 12 mustjbe used with

this effect: The ne help pages
~are stored in the array JPDV2,
one page number per array word. ' -
. . : y

8 ;f’Q ‘ -_Constru ted responses leéel
% " \ i . Constructed responses 111ega1
7 ‘ — \ - }[ ] - —-—
9 -0 ' ANS key legal
L 1. _ :

.ANS'key illegal

Judger 11 spots duplicate answer
if there is a 3 in channel 1 as
well as this special |effect. -

10

10

., COMMENT key legal

COYMENT key illegal LT

»

CLr

11 -

*
s
o

" DATA key legal

DATA key illegal | .

g

12

| " PLOT key iILegai

PLOT key legal for subreutine
PLOTSRL used in EL322 to+plot

~é+-(1-eR/L t

specified.,

) when L and'R are




P
1

Channel ' Effect

Result
,‘ . ‘ i, . N ‘ -
12 - S 2 PLOT Key legal for plotting a .
circle centered at (x,y) with radius
R. - x, y, and R are specified
12° S 3 PLOT key-legal for subrouitine
‘ ' PLOTWAN used in IMNURSB to .plot
* arrows whose positions are °
. . stored in' the array JPDV1,.
13 0 CHkey illegal i
ot i ' = o : . N
13 . 1 CH key legal . = '
A 0 . ’ -
14 | 0 BKSP key legal (selectlve erase of -
: B . 1 character) , ;’I/’ﬁ ,
4 | 'BKSP key ilLegal'
15 0 DICT key legal
s ! . .
s R B DICT key illegal .. . , -
16 0 INV key legal . e
6 1 INV key illegal
i - s o
RS




APPENDIX 1I

¥

: I LR . . .
e e et T DT .

~ JUDGERS -
' S .
Judger . -
Number Description. ‘ Judgment Response -
; . . - . "
RY Does nothing. . No plot,
) . . Vo - A
2, All answers are judged correct. Plots OK for all responses.
N . 4 W . v ‘ . ‘ . .
Number Judger. Check signs Correct answers —.plots OK.

(equ1va1ent signs are acceps
ted, *no sign, a 'plus" sign,
or féur "minus'" signs in a
rowuare all eqd\valent)”

1

.,Incorrect answers - plots
NO. -

_spaces. .

Letter judger.

-

-NO. -

Correct answers -npiots oK.,

Incorrect answers - plots

-

Tests for valid fix-point
(integer) number.: .

Correct ansWers -'pIots OK.

~Incorrect answers - plots

NO.

| Tests for valid floatlng-
‘point nunber.

Correct answers - plots OK,

Incorrect answers - plots

NQ.

)

" Tests for va]1d frt polnt .

(integer) variable name.
(six characters or less).

w

v

v .. i :
Correct answers - plots OK.
|

Incorrect answers - plots
NO.

-2

.

Tests for valid floatllo-
point variable name (sn\
characters or less).

Correct answers - plots OK.

Incorrect answers - plots

"NO.

s R *,
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Appendix IT (cont)

Judger , / -
Number Description Judgment Response
: . ‘ . e
9. ' Allows student . to conpare : Calls another slide, but.
) his response with a re- does not erase student's
sponse written on a slide. constructed answer,  Stu-
. o * ‘dent's answer receives
N " "ok response no matter
- what it is.
i L o .
‘Correct'answér -rplots OK.

10.

Spelling judgef.”

v

Mlsspelted answer - plots
© 8P, o

‘Wrbng aﬁswer'r~plot§'N0.

Correct answers - pIotS OK.

11, Key word judger.
. e
o .Incorreét~answers - plots ‘'~
. NO and crosses out un-
. _ acceptable words..
T Incomplete answers - plots
. NC.. _
'ﬁupliCate answers - plots.
- DUPLICATE ANSWER.
) B . ' ] .
¢ . T .
12. Tolerance judger. Tests' - Correct answer - .plots. OK.
N numerical answer for values o ,
‘ within set limits, Incorrect answers - plots
. NO. '
13, VSpelling”judger (Judger. 10)

plus automatic preseuntation
of . hclp slide f01 wrong-
answer. ©

! o s i

Correct answers - plots OK. -

Presents help slide for
wrong answer. Upon return
to question page:’

Misspelled answer -lplots’SP.

Wrong answer = plots NO.

Lo




| Judger
Number

Description

“Appendix II '(cont),

Judgment,ReSponSe» .
v L,

Judgelvll"plus automatic .
presentation of help slide
‘for a wropg answer.

i

Correct answers - plots OK.

Presents help slide for
wrong answer. Upon return
-to question page:

~Incorrect answers - plots

NO and crosses .out un-"=*

Nacceptable words.‘

-Incdmplete ansuers -.plots

NC..

Dupllcate answers -_plets

j DUPLICATE ANSHER.,

A

Judger 4 plus automatic
- presentation.of help slide
for a wrong answer. '

.
. ./

-

I
e

Correct answers'u pths OK
Presents help sllde for
wrong answers, Upon return
to queﬁtlon page:
Incozrect answers - plots
'NOc . £t ,l

A ]

1| - d

. Presents another slide in~

stead of a written judgment.

Ny

Calls énether slide. v
student's answer. Student's

_ answer is. acceptable no

matter what it is,.

o

17.

* for

" answer.

~ Judger 4 plus automatic

- presentation of help slide
for a wrong answer and next
main page for a correct

wrong answer,’

~

Presents help slide for.
next main page
foz correct answers«;t

- R 1 . +

Erases

Upon return ‘to question page:
- Correct answers - plots OK, °°

Incorrect answers L plots

SN o

oy
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s Appendix IT (cont) _ . PR :
d ~ . ’ ) . - v L - SA
Judger . : S .
Number Description . -Judgment Response
’ ) ) . . o 5

18. -Judger 10 plus automatic’ Presents help sllde for
presentation of help slide - - Wrong answer, next rain
for a-'wrong answer and next page for correct answer..
Jnain page for a correct
answer.v Upon, return to questlon

, page:
] , ,Correct answers.- plots OK.
| N - -
. M155pe1Led answers - plots
‘ . " SP.. v ‘
v )
. ' . 'Wrong answer - plots No.

19. Judger 11 plus automatic Presents helE slide for
presentation of help ‘slide- _wrong answer, next main
for a wrong answer and-next - - page for correct answer.
main page for a correct ' :
answver. ‘ Upon return to que:tlon
' — pagé: : . .

‘ Correct answers - plots OK

‘ Incorrect answers - plots
) . _ NO and crosses out un-.
. ! : NI acceptable words.
- ¢ a .
“hq : ] o Incomplete answe;s - plots
, “ NC.
| Duplicate answers - plots
Vi . \ ' DUPLICATE ANSWER.

20. ' Jud&el 4 plus autouatic ' _Cofrect answer automatically
change to next main paze changes to next main page
on correct answer. if all answers are coirect,
' . ) Incorréct answer - plots.-NO.
: [} . : \ o ~ . | .

- 21, 'Juager 10 (cpellinB judager) Correct answer-automatically-

*»

. plus ‘autonatic change to
" next main page on correct
_answer, ~
. . g

- . . . .

- o - 66

1

- -changes to next main page
if all answers on page

are correct..
Mlsspcllcd answers - plots
SP. :

_ Wrong an wers - plots NO,

o

3




Judger
Number

+ Appendix JII (coht) . f ‘.

" Description

.

»

o,
»
s

[y

Judgment -Response

22.

-

Judger 11 plus automatic
change to neAt main page
on corre¢t answer,

.

" Incorrect answers - plots
_NO and crosses out un-

Incomplete answers -.plots
'NC. :

Correct answervautomat%ga_
chanfes to neXt, main page
if all answers on page

correct., P
B | ~7

acceptable words.

I
- .

.

Duplicate answers - plots
DUPLICATE ANSWER. ..




»‘Judger_l

Judger 2

> Judger 3
. A

~Judger 4

”Judger‘S;S

. . - . ‘ - .
to an incorrect ansver. : .

v .
Judgers 5-8 are.judgers written ¥Yor the cdursn 1n FORIRAN pro-

: Furtner'EXplanatibn of: Judgers -

‘ qudger‘l is‘a_ﬁdo‘ncthing" judger. Since eachfprcblem4mu5t

et

e e

”haVe a;jud%s; éSSigned toiit; judger, 1 is‘the assignment fcr;

[ R :
a constructed responsé requlrlno o Judgment If judger 1l is

KB

used, one’ must remeﬁber to putxln the’ speclal effect for that

~ - '

page which allows}one to contlnue to the next page reoardless

i RN

of the responée, a7 1n channel 1. The spec1a1 effect need !

not howevér;\be entered on 1nvest1gate, data or d1ct10nary

~

pages whlch use }udger 1,

.
.
w

Judoer‘z judgesvall ansWeps correcfi An "OK'" is plotted next
R
to the response when the JUDGE key is pressed

4 . .
v -

a

Judoer 3. 1s a number Judoe;

A

.’

It checks signs and accepts

'

. - . o T . S
'lequlvalent<51gns,such as ‘no sign, a "plus" sign or four "minus't

signs. A correctresponse produces. an "OK' written next to the
. [ . . s .
answer; an incorrect answer is marked *NO'.
. D o ‘». .
Ty e T z :
Judger 4 is an alphanumeric character judger. It ignores
, < E - N .
spaces. [ "OK" is written next to a correct answer, "NO" next

¢

[

gramming.  Each correct agswer is’ Judoed "Ok" '1ncorrect arisve

is judged ”NO”. Juduer 5 tests for a valid flxed p01nt (1nte—
. \ J - .
ger) number Judoer 6 for a va11d floatlng p01nt number Judger

7 for a‘ 11d flre&-p01nt (3 .,,er) varlable name of 51X

68




charactersfor‘ﬁess; dnd'Uudger 8 far = valid floating-point
o . " - . - . - T
. . ‘ . .
var1ab1e name of six characters or 1ess. L
. St _ . A or M ;
J | v, - .

<‘; '-Jndger 9 “Judger 9 allows the studen; to COmpare his :esponse with one

. o Yo af}eady prepaned on h slide. .On’ pre551ng JUDGE, the new u; o lbf ji

1

. .'1 ' sl1de appears, but the student's answer rema1ns plotted on | "
| the screen. ,The new sl1de musu be ass1gned (and nounted | |

v : r 3 . e K I

L e accord1ng1y) the next consecutive sl1de number to the sl1de

- . . . A vV

' o ndhber of the page.on whnch the questlon appeared. The. "over-

-, ‘ )

. e all" page numbet of the new sl1de is 1mmater1a1 The new sl1de

. Vet . . , . . - ° - .. K \‘ o
v .. }s not assigned a ma;n.page number . '

v . - » o “v o ‘A '\‘ I.‘ ‘ . ' t . N ' .
S .. Judger 10 Judger 10 is, the spelling j'uager, It indicates "OK" for a

H L
-~ ' D AP, - ' #

« .. correct ansxer, "SPH ‘for p mlsspelled answer and "\O" for a . o /£

o . BN
{ - S . ong ansner.‘ The Judger counts as one m1stake each omlssion, Ly

’ . . ] . . ' R
. . : . : r'} ' . e

- I 1nsert1on, substltut1on ot 1nver51on. THe numire; f mistakes SR

« - . Y

‘allowed for an answer 1s one- f1fth the number of charactersn ‘..' i“‘j

» in“the answer ,(% if jthe n,umber- is evenly. divieilble by 5:¢ . o
T P g N ’, ‘._ . , . ’ “ K .
e 1f Sihas a remainder, an-additional mistake is_allowed.

: .
\ co- 2 . .. . 4
+ .

Judger 11_ Julger 11 is the "Xey word" JL gez wh‘cnvallcwa a wide variety

_ of answers with varying syntax. The judger notvonly marks = | N

responses co11ect with an "OK”, 1ncorrect with & "NO"; but also L
. v . . i ) .- v . . . ,
. - indicates partially cozrect answers by giving a response "NC"

-

v ’ for "not complete" gs well as’ crossing put the words in the
. . . ; . o y* N . ~ .
[} . - - o . o . ) ) ; . . 1 - T e §
e answer which are unacceptable. In addition, if-there are

| several quesfion;'pn_a pAgé_yhOSe'antwers.are igterchangeable, K

]
- N . . - R .

R~ - EE G G S e
T S




L2 ,Enter.as~a1ternate'answers up to s;x;answers in the W

the Judger w111 check the answers for duplzcatzon. Although

.\\each answer maz-;n itself bo'corroct and therefore, judged o
\ / e°
"OKY, "DUP.LIC‘\T:: ANSW ER" will® be printed at the bottom of the

\ N

page in case of duplicatlon and t:§ student: w111 not .be able

v

to proceed'to the.. next page by presSing CONT

A

.-

Parameter entry of the ansuers u51ng Judoer 11 requlre a

Y

special format. A Speciaf effoct must also be used on the pdga~‘~ o

i

on which the questions appoar if Judger llvas to seafch for

dupllcate answefs‘ In thé latner case, no questﬂons may be E

. the dupllcatlon of—ansuers may appear, as the Judgu

e .

all the answers on ‘the page whigh the student has ngen, if

the special- effect for dupllcatloh is in effect. = “‘

) . LI

The Judger 11 format is as followsf o C
1. Enter, as thehfirst answer ih the list of answers for the

problem, the ansver as_the computer would print 1t

: ‘fo)lowinghformatQ _ _—
"‘ " o /-m-f
) s Reqd&red words - words whicch must be present in the

.
~ansier qppear in paxentheses “1th as many as elght

» *

words separated by commas 1n any one parentheses.

- -
N 1 '
’

’ ‘ N The 810ht woxds are synonyns or alternatlves for.

. each other. "There mayvbe'elght required or'key

[T

words, i. e., eloht parenthetlcal groups, for one S

. -

answer. o o o

a . N ' X .




-

b, ’VAISo-acceEtable words - words which may occur in the
. -~ \‘ N N . . N

Y

answer, ‘but are not required are added as a list'following
- .

the parentheses. Type a special'hyphen ("K!" plus SHIFT) -

and then the list of Up to twenty "also acceptable’

- . -

words., ' s

Examplé; - fat, soluble, vitamins, vit, vitamin, mean,

- -

‘Jindicat==, pass, .slowly, slower, slowest, more, wezght

,\ weigh, fatty, acids, slowly. )
c. vard-form abbreviations - any wbrds ldnger-ﬁhan eight

‘éharaéters which are acceptableygs long as tﬁélfirst'
eight charactérs‘a{€ cJ;fect may be]used as fequired or

acéeptable_yprq§ by typing .the first eight'charactqgs
1 . : R .

| o T ‘ ‘ I L
followgd by two !''equal signs. 'Examplc:b»Contrast==. V*\Sb

could be used is contrasts. contra;t contrasted,,con-'

)
- '

trast:na vere all accnptable.

., Two t)p*cal questlons and the answers. from one of the IMNURSE

)

lesynﬂhafe shbww below as an example of stralghtfbr'ard ansuers

A L]

__;1ng Judner 11, - . b -

}

T 71

.
la.. Fat soluble v1tam1ns indicate larae molecules. :
& H

b, (larg~, larger, big, graat, groater) (molecule, mole

)-4

<

Moleeular) - fat, soluble, vitamins, vit, vitamin, mean,

.
-

—

lhdicét¢¥—,‘pass, slowly, ;lowqr, slovest, more,,welght,
wéigh, fatty, acids, 'slowly ' S

2a: ﬁaéillgvrarel}?passes‘p1§Centa. Drugs/also protect fetus. *
L, ‘(rare,'rarely scldom) - bacillus, tubércﬁ #z; T8, gérm,,'

fe

organisu, 25503, cxossca, placenta, plad"ﬁ tal, barrier,

% ' ‘.' ’

66 | S
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. : bacteria, infection, baby, infant, fetus B
. : . ) \ .
c. (drugs, medication, medications, med, meds, .drug)

(proteéf%‘protected, protectiom, protects, prevents)1

L4

-

s
w

[

- - fetus, infant, child, baby, alsa, disease tuberculosis,

%

TB, mothers, mother, infection, maternal

d. Duplicate answer abbreviations. If the questions on a page

, . . .. R o
' ‘ _ * have interchangeable answers, it i3 not necessary to enter

o N {
.

. " the alternate answers in the answer list of each answer. .

’

The answers to the first question are entered completely.

" .

. For the o;ﬁer questions,. the first ahswer -in the answer

_list is that which the computef wodld give on pressing

IS

the ANS key. As a second’ shswer inlfhe.list, a ""plus"

sign i? tfﬁed. This signifiés to tﬁe judger that the
(_ o ' E ‘altergativeianswers listed undérvquestion.oﬁe are.also“.
applicable'heré} There ﬁay be as mény as four questions
whose answers are interchangeable. Example: |
Na. poliomyeli£i§ . . o .«
b. (poliomyelitis, polio)~
c. ‘(smallpox) } | o

. . o d. (tetanus) : ' : A,"

‘ | ' e. (diptheria)

.
" . . .t

2a. Smallpox“

. . ' . . b. .+1‘ - °(\ . - v v,
« . . '

3a. Tetanus .~ - : .‘_X,W o
. - ' i
) b . + . : : * \\\' 2 e . . .
= ’ 4a.- Diptheria
“ . ) . . |
b, 4+ : | ‘ , o ) |
‘ I ™. ..




Special effect fqr_duplicate.answér checking. A "3"

L4 .

in channel 1 and = "2" in channel 9 need fo be entered

as special parameters for duplicate. answer checking by

Judger 11. ‘ y
% ey ' : \

Judger 12 Judger 12 accepts a11 numer1ca1 answers between upper and lower

1nteger values “The answenxls entered as "A" - "B" i.e.,
. .\\g‘. :
lower limit, sPecial hyphen, upﬁer limit

Example: If an ansuer between 15 and 30 were acceptable
_the answer in the answer list would be.' 15 - 30
where the ”hthén" was'the special one - "K" plus SHIFT; The |
_judgef Foul@ mark "OK"! fqy 15, any value Petween 15 and 30;.

g

and 30, It would mark_""NO" for all other numbers.

Judger 13 _ Judger 13 (likgfjgdgcrs 14 and 15) automatically changes the(\.

. student's slide to a help slide if the student's answor is wrong.

The judger used is the spelling 5udger. Wthen the ﬁtudqnt re-

turns to the main page from the automatically presented help
, s pLES

o ’ . v
page, either the SP or NO judgment appears by the incorrect

i .

| (/ﬁihéﬁﬂg.
L.

Judge

-

Judééf.JA (lékb\Judgers‘IS and }5)_hu§pmétiga11y changss the
.‘y.student's slide to ahhelp slide if the student's answer is

‘wrohg. The judber‘uSCd is Juéder 113“ When theé student re-

turns to the main page from the automatlcally presented paae,

elther the L&T' or the ”\0” Judgment apyears by the 1nc01rect -

answer,

O




~

- Judger 16, GJpdger 16 is similar to Judger 9 except that the student's .

.

L3

)

| ‘ | o v ) )
. Judger 15 (like Judgers 13 and 14) automatically changes the

'S

w ~ ) ) . -‘

\ B

student's slide to a help slide if the student's answer‘;s'

wrong. The judger used is Judger 4. .thn the student returns

the "NO" judgment appears by the incorrect 'answer,

h t
-

. to the main page from the automatically presented help page,

3.

. 5 P . . oy
" response 1s erased when thé mew slide is presented. .

Judger 17, Judger 17 is similar “to Judger 15, but adds an

Jugger 18

. Judger 19

-

@

Judger 20

Ld

14

feature, that of automatic-présentation of the
- . \ . ’ ' . . ) »
if the student's response is correct, provided

o

Y

_answers on the page are correct.

|
i . .

Judger 18 is similar to Jﬁdger 13, but adds an

[

feature, that of automatic presentation'of the

if the student's response is correct, provided

on the page are correct. \

.

,Judger 18 is similar to Judger 14, but adds an
- feature, that of automatic presentation of the
ij oy siudent's response, is correct, provided

wers on the page are correct,

\

additional

+

next main page

all othér'

additional

all other answérs

. ) B
next main page

T

@ -

additional
next main page

all other ans-

Judger 20 is similar to Judger 4, but adds an additional

feature, that'of automatic presentation of the next main page.

if the student's response is correct, provided

.answers on the page are correct.

all other

y

L e




Judger 21

Judger 22

3%

.answers on the page’ ‘are correct . o

Judger 21 is similar“to Judger 10, but ‘adds an 4dditiona1 S
: b TN
£eature, that of automatic presentation of the next main page

\ 14

“if the student's response is correct provided 411 other

‘ P
|

answers on the page are\oorrect.. '
. ‘ - : i \

4

. . ! ; - ) ’ (
Judger 22 is similar to Judger 11, but adds an. add1t1ona1

2 . e
feature, that of automatic presentation o?ifﬁe Aext main page
|

if the student's reSponse is correct provided 411 other o

¢ LR

U~
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'”\\\\;\é; - "Pattern" for the Investlgate SubIoutlnes. The INVESTIGATE sggflon of

-~

 APPENDIX III

e a
. . ~The INVSTAN Subroutlne

- ' i

i

-

a lesSOn produces a computer response (a legend a graphlc dlsplay,

G

-slide change, or some comblnatlon the1eof) to an input or series of’ 1nputs

i

from the Student. “The student's inputs are choices which he-makes setting

N up the condltlons of the experiment, tes%, or 51tuatlon which, ‘he w1shes
‘ i \, ) N -

to 1nvest1gate. - o o e
~Page. 149 is always'the‘first pade‘in the inveStigate sequence ahd
on. page 149 there will usuaIly be a choxce or choices for the student to

v L)

. . make. The case of a 51nale choice W111 be con51dered f1rst. The 51ng1e
| choice on oaoe 149 1s usuall& a ch01ce of the posslble 1nvest1gat10ns. At the
,hpresent t1me a. spec1a1 subrouxlne, INVSTAN is written for the 1nvest1gatlon
. ~ for each 1nd1V1dua1 lesson. The subroutlne first comoares the student s |
B \input with the list of possible responses (ICHLST) which have;already been
@nsérted in the program from the author modet »Each word in.ICHLST consists,"
= . of.up to eight charaoters,_the characters being.the'first eight of the
: "characters “the student would type as a choice. |
xé there is a match bet‘een student s 1nput and a word in ICHLST, the

conputer looks for‘a directive to 1nd1cate‘whlch part of the INVSTAN sub-

routin? to execute to provids the information desired bypthé student.

| v -

1

The nunpet which has been stored as help page 1 for the answer on that

nvestlgate page is the d1rect1ve to the computer . The computer response
-
+ from the portlon of the subroutlne used depends on the ICHLST number of

~ . J
-

the'studcnt's choxce or'choaces. The response, as stored above, may be a

slide channu, the results of a numﬂr1cal calculatlon, or the plotting of a

71 . o S

76 . . e




g
( . picture'or‘IEgend. The appropriate parameters for each section of the -

INVSTAN subroutine are input, by prOgram CONSTNT, in array format. -The

' parameters'may be G-string legend numbers, special characters to be .

[y
-

plotted coordinate 1nformat10n for p051t10ns of unique plots, or the 11ke.

‘ :
the flag or dlrective number for the computer is stored as*the number for
. . Loy . ' . R i

If the 1nformat10n to be glven to the student depend on two choices,

. . \ ¢ . . . _.— ) . . . . . . ’ ,’

‘help page 2 for the second answer (or choice entry) on the page. It does - ' B¢
not matter what number'is,stoted as help page 1. in the second answer. -
. Although this report'does'not explain the programmino details of

- ‘GENERAL, an example of an INVSTAN subroutlne appears in Appendlx IV. The "2 .

°genéra1 annotations may help clarlfy the pattern of an "1nvest1gate"
E A Y . ‘ | :

sequence, -, : ' - , o W .

’ . h K AR T : A
" Diréctions for using INVSTAN, In pIOgr?m GENERA' the subroutlne

S

{ | _INVSTAN~existS‘as a "do-nothing" Subrouttne. The INVSTAN subroutlne

P . - . '

gspecially designed for a specific lesson is»SUbstituted for tﬁei"dummy"
v ‘ ‘ ! . . ) . v ‘ = .
subroutine in the GENERAL sources The apprOprt;tﬁ flags (discussed above)

| are tnsertedvadring'parameter input, the flags being "help page?'numbets
| for the answers on the invéstioate‘paaeé. ‘The arra} infnrmationJUSed in.
the subnputlne is added to the parameters for the lesson by progran CONSTNT
’ | The nanca in ICHLST are 1nput using the GE\AUPH program (sae page3$)

-1t is hppeJ ev tntvnllv to ncnsrallle tne INVSTAN subrout*ne so that a

. subroutine need not be custom-made for'each 1esson, Avgeneral subroutfne

could then handle all 1nvest10at10n p0551b111t1es, with the’ arrays being

Jlnput is parameters fron the PLATO }eyset alsog = L

-

T 77




555

NOOOO

]

20

6

T APPENDIX o  .*’

‘An Example of an,. INVSTAN Subroutlne

. - .
0 . A

-

PROGRAM INVSTAN
DIMENSION JSLL(ISO SLJkLL(ISO 3),JPP(126, 5) ,JAANS(2047),
11AANS(70), IAAS(70),JSBN&(31) KPTFML(1000) ,KPTFM2(1000) R
DIMENSION JWL1(80),1WL1(20) ;anczo) Ik%(&) Iswi(s,8) .
. DIMENSTION™ ISW2(8, 8), IDXLST(80) ,ICHLST(150) ,41vD(2,3,25)
DIMENSION JJVD(2,3,25),JPDV1{3 20) Jpnvv(s 20) T
DI\EASIOV JWAN (10, 4) JhAN1(4) o . .
" COMMON JIWANL ,JJWANZ, JWAN, JWANL - ' B !
-cowsnu JSLL, JkIL JPP,JAANS, IAANS, TANS , JSBNK, Kp1rw1 kPTFM“ o
COMON- JWLL,INEL, IWL2  IKN, IShl ISVZ ID\L81 ICH[Sl\JIVD
COMMDN JJVD, JPDVI JPDV2 -
wWDVJﬂ.HZJh.H4JB)6PKkaleRM L

P . ! v . ," . N
. . ) : . .

.\\ N

DQ 10 KFl=1,M15 .UNPACKS STUDENT ANSWER

JI1=KT1 _ S .
CALL 'GLOEAL . . : :

" CALL STAD N : - -
CALL STUNPAK. N L o
1F(J16)20,20,3 L T p

x

? CALL DOPE (MIZ

J12=JpP (311, a)
Ji1, JPP(JII5°)+(JIb+2)*XI\CR;W
KK= >
« JPLT==1 . ‘ S :
CALL PLOT(JI],JIZJJPLT,XK,NO) o .
RETURN ' <o - . :
" JT1=0 ‘ o R P

KT3=0- - T AR . A

0o 6 kia—l JI6
IHLmsuTn:SWSﬁ,s
IF(IANS(KT2)-KR)7,6,7 . .
LDA(JT1)ENQ(0) LLS(6)STA(JTL) ~COMPARES 1STp 8 CHARACTERS IN
JT1=JT1+IANS (KT2) ‘ .STUDENT RESPONSE hITH ITEV° ‘IN
~ KT3=KT3+1 v o .ICHLST
.JF(KT3-8)6,8,8 : . -
CONTINUE™ T S
KT3=F*(8-KT3) o ;
LDALJTl)ALS7(k10)STA(JTJ) - . -
ENI3(150)LDA(JTL) - A s g
*LQSJ(ICHLSI)S[JL°O) ) - o ‘ '
\3IO)STALITLY '
uPPP(kTL) =J11 o q
TE(JXNSI)9857,9858,9857
,M16,-0,-0,JT1)

~

N
.STORES ICIILST ITEM NUMLER.
.STUDENT BANK _ ’
.X DOPE FOR INVESTIGATE
JXXSW=1 - , .
.GO TO 9856 ' - . PR
“ CALL DOPE(MI?2,MI6,-0,-0, -0 JTl) - o _ o
JXXSW=0 . -
CONTINUE S
Jil=l
CALL GLOBAL
JT1=JFP(J11,4)

L]

‘ UNPACKS NUMBER DESIGNATED AS FI

.1GNORES SPACES,CARRIAGE RETURNS

v

RST




15

16
17

101

n
12

13

14

18

333
. 334

102

23
24

[RERAN
[ 72 I SR UH]

s
~1

36

104

MI9=120 oL S

GO TO 19 : o . B .

MI9=131 . R

GO TO 19 , DEPENDENT ON STUDEVTS cuoxca ON-

IF(JT1-4) 18,9, 333 o +THIS PAGE,SLIDE IS CHANGED TO SLIDE -
. MI9=132" i C - .120,131 132 133,134 , o Lo
- GO TO 19 : o Lo , N » : '

IF (JT1-5) 14 ,334,25 - y .

‘MI9 134 o ‘ S S .

GO TO 19 o o . - : N 1 :

MI9-133 T ' ' :

. MSTM=0 ‘ : S
RETURN - . S : , - L , -
JT1=JPPP(1) 'v» ' B .TF THE INVESTIGATE CHOICE 1S TIE
IF(JT1) 20,20,2 © . FIRST ONE,TIERE IS NOW ANOTHER CHOICE ..

IF(JT1-10) 24, 24 25 4 JFOR THE STUDENT ON THE SECOND SLIDE , -

JI1=5+JT1 : : .IN THE INVESTIGATE SEQUENCE.IF THE c

CALL ERASE. ’ - LCHOICE IS A NUMBER LESS THAN' 10 ,THE

CALL SLIDE(JII) g : .SLIDE IS CHANGED AGAIN.

RETURN - ' :

JIl=) , ,

CALL GLOBAL - . : o ‘

10 20 © ’ ' : A

JT1=0P70 (1) ' X LTHE SHOOND INVESTIGATION SEQUENCE

FE(JTI) 20,20,30 - -RESUYTS\IN A LEGEND WRITTEN ON THE

[F(JT1-10) 31,31,25 . “ JSCREEN.THE LEGEND NUMBER IS STORED

JT2=J0PP(2)-10 , <IN THE ARRAY JIVD(I,J,KIWITH THE

IF(JT2) 20,20,33 - . ".PROPER WORD BEING REFERNCED DEPENDING

Jit=2 . : ; ".ON THE STUDENTS.CHOICE ON THIS PAGE.

CALL GLOBAL - Lo , . - -

GO 10 20.

- JI3=0 .THE LEGENDS ARE PRINTED OUT BY sus : B

J145150 ROUTINE SBPT WITH THE VARIABLE JI2= S v
CALL 3oy . . WTEE G STRING NUMBER,JI3=X WD JTis=Y '

RETURN . .SBPT UNPACKS THE. G STRING AND PLOTS

JT3=9* (JT1-6) : .IT ON THE SCREEN. 4
JT1=JIVD(2,1,012) B _ _ Co
GO TO 37 1 _ » » <
-JT1=JPPP(1) = - - .THIS INVESTIGATE DEPENDS ON 2 CHOICES ‘ ]

CIF(JI1) 20,20,40 .OF 'HIE STUDENT WITH TIE LEGENDS BEING ,

1F(JT1)15,15,16 ' S - S S

CALL INSTRUT SR , BRI .
RETURN . o o S — A ;s

IF(JT1-6) 17,17,15 = -DIRECTS TO PROPER PORTION OF SUB =

GO T0(101,102,103,104,105 ;106),JT1  .ROUTINE ACCORDING TO NUMBER FOR - -

-IF(JT1) 20,20,11 = . . 

LDQ(JTILNA(O)LLS(S)STA(JTI) ' HELP PAGE .. wo T oan

JT1=JPPP(1) .HELP PAGE 1 e

~-

IF(JT1-2) 12,13,14

IF(JT2-24) 34,34,32

IF(JT1-5) 35, 35 , 36 Ty

JT3=9*(JT1-1) : R | :
JT1=JIVD(1,1,JT2) ' -
E\A(O)xDQ(er)LL»7(J13)E?A(O)LLS(9)S1A6(J12)

C ~ . . . .

-
-




40
41

42

43
44

105

.50
.51

52 °

53

54

-55

56

106

60

-61

63
64

IF (JT1-2) 41,41,25
JT2=JPPP(2)-10
1¥(IT2) 20,20,43

JIl=3 P
CALL GLOBAL .
Q0 20

IF(JT2-11) 44,44 42
JT3=9*%(JT1-1)
JT1=J1
GO TO 37
JT&=JPPP(1)-10

"1F(JT1)20,20,50 .

IF(JT1-8) 51,51,25 °

7 .JT2=JPPP(2) . "
- IF(JT2) 20,20 ,53
CJI1E4

CALL GLOBAL

GO TO 20

~ IF(JT2-3) 54,5452
. - IF(JT1-5) 55,55,56"
- JT3=9*(3T1-1) -
JT1=JIVD(Y,3,JT2) , -
@ T0.37 . .

JT3=9(JT1-6)
JT1=JIVD(2,3,JT2)

" GO TO 37

JT1=JPPP (1)

IF(JT1) 20,20,60
IF(JT1-3). 61,61,25
JT2=JPPiN(2)-10
IF(JT2) 20,20,63
J11=5

CALL GLOBAL.

GO TO 20

IF(JT2-5) 61,64,62

- JT3=9%(JT1-1)

JT1=JIVD(2,2,JT2)
GO TO- .37 .
END

"

(1,2,01) - a

.

.STORER IN JIVD(I J,K) WHERE K DEPEVDS
.ON THE STUDENTS. SECOND CHOICE AND I
AND J DEPLND OVJTHR\fIRST CHOICE

g

. WTHIS INVESTIGATE “DEPENDS ON THE SAME
+TYPE_OF CIRCUMSTANCES AS IN-104. THE, "
. +PROPER"G STRING NUMBER -IS CHOSEN FROM
" THE ARRAY JIVD(I,J ,K) DEPENDENT O¥
* JTHE VALUES AND CONDITIO\S DESIGNAJED
.BY . STUDE\TS CHOICES.

.
A

. . .. . ¢ .8

“
’x

- - .THIS INVESTIGATE FOLLOKS THE SAJE
“"“"PKTTERN’AS‘THE PREVIOUS OMES,104 AND 105

75
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